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1 Applicant information

Client name:
Address:
Telephone:
Fax:

E-mail:
Contact name:

Ruggedcom Ltd.

32 Maskit Street, P.O.Box 12412, Herzeliya 46733, Israel
+972 9951 9556

+972 9951 9557

AmnonAssulin@ruggedcom.com

Mr. Amnon Assulin

2 Equipment under test attributes

Product name:
Product type:
Model(s):

Serial number:
Hardware version:
Software release:
Receipt date

Base station operating in 5.8 GHz band
Transceiver

WIiN7258

45813712001

RFID =11

SS4.3.4624.21

9/09/2012

3 Manufacturer information

Manufacturer name:
Address:
Telephone:

Fax:

E-Mail:

Contact name:

4 Test details

Project ID:
Location:

Test started:
Test completed:

Test specification(s):

Ruggedcom Ltd.

32 Maskit Street, P.O.Box 12412, Herzeliya 46733, Israel
+972 9951 9556

+972 9951 9557

AmnonAssulin@ruggedcom.com

Mr. Amnon Assulin

23642

Date of Issue: 30-Oct-12

Hermon Laboratories Ltd. Harakevet Industrial Zone, Binyamina 30500, Israel

9/09/2012
10/25/2012
FCC 47CFR part 15, subpart C §15.247
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5 Tests summary

Test
Transmitter characteristics
Section 15.247(a)(2), 6 dB bandwidth
Section 15.247(b)(3), Peak output power
Section 15.247(b)5, RF exposure

Section 15.247(d), Conducted spurious emissions
Section 15.247(d), Radiated spurious emissions
Section 15.247(d), Band edge emissions

Section 15.247(e), Peak power density

Section 15.207(a), Conducted emission

Section 15.203, Antenna requirement

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Status

Pass
Pass

Pass, exhibit provided in
Application for certification

Pass
Pass
Pass
Pass
Pass
Pass

Testing was completed against all relevant requirements of the test standard. The results obtained indicate that the product

under test complies in full with the requirements tested.

The test results relate only to the items tested. Pass/ fail decision was based on nominal values.

Name and Title Date Signature

Mrs. E. Pitt, test engineer %
Tested by: October 25, 2012

Mr. S. Samokha, test engineer Cn
Reviewed by: | Mrs. M. Cherniavsky, certification engineer October 30, 2012 &/MA/
Approved by: | Mr. M. Nikishin, EMC and radio group manager October 30, 2012 %}/
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6.1

6.2

6.3

6.4

EUT description

General information

The EUT, base station of WiMAX system operating in 5.8 GHz band, comprises an Outdoor Unit (ODU) that
includes modem, radio, data processing and management components, serving as an efficient platform for a wide
range of services. It provides a wireless connection to the subscriber unit.

The both EUT antennas are driven incoherently and there is no beanforming gain.

Ports and lines

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

. Connected Cable
Port type Port description from Connected to Qty. Cable type length, m
Power AC power PoE adapter AC mains 1 Unshielded 3
Power and telecom |48 VDC + Ethernet EUT PoE adapter 1 Shielded 3
RF Antenna EUT Not teminated 2 NA NA
Support and test equipment
Description Manufacturer Model number Serial number
Laptop Lenovo T410 2522WZN
PoE adapter (CPE) RuggedWireless Ltd. WiN1010 (0334B4848) 0507047

Changes made

in EUT

No changes were implemented in the EUT.
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6.5 Test configuration

Mains
Ant 2
] PoE 48V DC
adapter EUT
Ant 1
Ethernet
Laptop
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

6.6 Transmitter characteristics
Type of equipment
V Stand-alone (Equipment with or without its own control provisions)

Combined equipment (Equipment where the radio part is fully integrated within another type of equipment)

Plug-in card (Equipment intended for a variety of host systems)

Intended use Condition of use
Vv fixed Always at a distance more than 2 m from all people
mobile Always at a distance more than 20 cm from all people
portable May operate at a distance closer than 20 cm to human body

Assigned frequency range

5725.0 — 5850.0 MHz

Operating frequency range

5728.0 — 5846.0 MHz

RF channel bandwidth

5 MHz, 10 MHz

Maximum rated output power

At transmitter 50 Q RF output connector (total for 2 chains)

26.3 dBm for 5 MHz CBW and
for 10 MHz CBW

Is transmitter output power variable?

No
continuous variable
Vv stepped variable with 0.5dB
\% Yes stepsize
minimum RF power -21 dBm
maximum RF power 26.3 dBm

Antenna connection

unique coupling \

standard connector

\

with temporary RF connector

Integral

without temporary RF connector

Antennals technical characteristics

Type Manufacturer Model number Gain
Sector dual slant antenna MTI Wireless Edge Ltd. MT — 464018/ND (ANTNO074) 16 dBi
N . MT—462008/N/A .
Omnidirectional MTI Wireless Edge Ltd. (ANTNOO76, N-Female) 9.5 dBi
Transmitter 99% power bandwidth 5 MHz, 10 MHz
Type of modulation QPSK 1/2, 16QAM 3/4, 64QAM 5/6
Transmitter aggregate data rate/s, Mbps
Bandwidth, MHz Direction QPSK 1/2 16QAM 3/4 64QAM 5/6
5 DL 4.608 13.824 23.04
uL 1.4688 4.4064 7.344
10 DL 9.216 27.648 46.08
UL 3.024 9.072 15.12
Type of multiplexing OFDMA
Modulating test signal (baseband) PRBS
Maximum transmitter duty cycle in normal use 75% | Tx ONtime | Period
Transmitter duty cycle supplied for test 60% | Tx ONtime | Period
Transmitter power source
Nominal rated voltage | Battery type
Vv DC Nominal rated voltage 48 V (via PoE powered from the mains)
AC mains Nominal rated voltage | Frequency
Common power source for transmitter and receiver \ yes no
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Test specification: FCC section 15.247(a)(2), 6 dB bandwidth
Test procedure: 558074 D01 DTS Meas Guidance v01
Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:
7 Transmitter tests according to 47CFR part 15 subpart C requirements
7.1  Minimum 6 dB bandwidth
7.1.1  General

This test was performed to measure 6 dB bandwidth of the EUT carrier frequency. Specification test limits are given

in Table 7.1.1.

Table 7.1.1 The 6 dB bandwidth limits
Assigned frequency, MHz | Modulation envelope reference points*, dBc Minimum bandwidth, kHz
902.0 — 928.0
2400.0 — 2483.5 6.0 500.0
5725.0 — 5850.0

* - Modulation envelope reference points provided in terms of attenuation below the peak of modulated carrier.
7.1.2  Test procedure
7.1.2.1 The EUT was set up as shown in Figure 7.1.1, energized and its proper operation was checked.
7.1.2.2 The EUT was set to transmit modulated carrier.
7.1.2.3 The transmitter minimum 6 dB bandwidth was measured with spectrum analyzer as frequency delta between

reference points on modulation envelope and provided in Tabke 7.1.2 and the associated plots.

Figure 7.1.1 The 6 dB bandwidth test setup

Spectrum

EUT »  Attenuator »
analyzer
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Test specification: FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure: 558074 D01 DTS Meas Guidance v01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Table 7.1.2 The 6 dB bandwidth test results

ASSIGNED FREQUENCY BAND: 5725-5850 MHz
DETECTOR USED: Peak
SWEEP TIME: Auto
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION ENVELOPE REFERENCE POINTS: 6.0 dBc
MODULATING SIGNAL: PRBS
ANTENNA 1
CHANNEL BANDWIDTH 5 MHz
Carrier frequency, MHz | 6 dB bandwidth, MHz | Limit, kHz |  99%oBwW | Verdict
QPSK
5728.0 4593 500 4581.5 Pass
5787.5 4562 500 4596.0 Pass
5846.0 4563 500 4614.0 Pass
64 QAM
5728.0 4605 500 4596.3 Pass
5787.5 4623 500 4610.4 Pass
5846.0 4532 500 4642.7 Pass
CHANNEL BANDWIDTH 10 MHz
Carrier frequency, MHz | 6 dB bandwidth, MHz | Limit, kHz | m™argin, kHz | Verdict
QPSK
5730.5 9206 500 9124.3 Pass
5787.5 9188 500 9104.2 Pass
5844.0 9173 500 9141.6 Pass
64 QAM
5730.5 9190 500 9119.3 Pass
5787.5 9163 500 9106.2 Pass
5844.0 9160 500 91421 Pass
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Test specification: FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure: 558074 D01 DTS Meas Guidance v01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Table 7.1.2 The 6 dB bandwidth test results (continued)

ANTENNA 2
CHANNEL BANDWIDTH 5 MHz
Carrier frequency, MHz | 6 dB bandwidth, MHz | Limit, kHz |  99%oBwW | Verdict
QPSK
5728.0 4590 500 4608.9 Pass
5787.5 4607 500 4591.7 Pass
5846.0 4558 500 4643.4 Pass
64 QAM
5728.0 4605 500 4623.6 Pass
5787.5 4624 500 4609.4 Pass
5846.0 4530 500 4673.9 Pass
CHANNEL BANDWIDTH 10 MHz
Carrier frequency, MHz | 6 dB bandwidth, MHz | Limit, kHz | m™argin, kHz | Verdict
QPSK
5730.5 8895 500 91454 Pass
5787.5 9188 500 9098.5 Pass
5844.0 9170 500 9159.1 Pass
64 QAM
5730.5 9128 500 9147.5 Pass
5787.5 9163 500 9100.6 Pass
5844.0 9177 500 9177.0 Pass

Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3442 | HL3781 | HL3818 | HL3868 | HL 3903 |
Full description is given in Appendix A.
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.1 The 6 dB bandwidth test result at low frequency, 5 MHz CBW, QPSK, Antenna 1

3 Agilent o R

Ref 26 dBm Atten 16 dB

#Peak

Log
: 7<FJ,5 |
dB/

Offst ]
f

324
qﬁw
| It 3L,
"ARL]

dB
LgAw Mw

HA .1'1
ML S2 |
Center 5.728 008 GHz " Span 18 MHz
#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)
Occupied Bandwidth Occ BH % Pwr  93.60 %
45815 MHz % dB  -6.60 dB

Transmit Freq Error  5.175 kHz
% ¢B Bandwidth 4.593 MHz

Plot 7.1.2 The 6 dB bandwidth test result at low frequency, 5 MHz CBW, 64QAM, Antenna 1

% Agilent O R

Ref 28 dBm Atten 18 dB

#Peak

Log
5

dB/

Offst

32.4
dB

e

Wil

ML s2|

Center 5.7728 000 GHz

Span 16 MHz

#Res EW 108 kHz #VBH 3688 kHz #Sweep 20 ms (GOL pts)

Occupied Bandwidth Occ BH
45963 MHz

Transmit Freq Error  3.285 kHz
% dB Bandwidth 4,605 MHz

% Pur 99.60 1
® dB  -6.09 dB
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.3 The 6 dB bandwidth test result at mid frequency, 5 MHz CBW, QPSK, Antenna 1

3 Agilent o R

Ref 20

dBm Atten 10 dB

#Peak

Log
5

dB/

T [T

Offst

32.4
dB

|
! 1

ML S2

Start 5.782 588 GHz Stop 5.792 506 GHz

#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)
Occupied Bandwidth Occ BH ¥ Pwr  93.60 ¥

45960 MH=z ®dB  -6.00 dB

Transmit Freq Error  185.628 Hz

% B

Bandwidth 4.562 MHz

Plot 7.1.4 The 6 dB bandwidth test result at mid frequency, 5 MHz CBW, 64QAM, Antenna 1

% Agilent O R

Ref 20

dBm Atten 10 dB

#Peak

Log
5

dB/

Offst

32.4
dB

ot s
[f l

LaAw

it :

il | W,
i u

T '!l.l

ML 2l

Start 5.782 508 GHz Stop 5.792 500 GHz
#Res EW 108 kHz #VBH 3688 kHz #Sweep 20 ms (GOL pts)

Occupied Bandwidth Occ BH % Pur  99.00 ¢

46104 MHz xdB 6.0 4D

Transmit Freq Error  671.126 Hz

% dB

Banduidth 4.623 MHz
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.5 The 6 dB bandwidth test result at high frequency, 5 MHz CBW, QPSK, Antenna 1

25 Agilent

Ref 26 dBm

Atten 10 dB

QR

#Peak

Log
5

dB/

Offst

32.4
dB

|

. W

i
i

LaAw

Ml 52

Center 5.546 908 GHz
#Res BH 100 kHz

#BH 308 kHz

Occupied Bandwidth
4.6140 MHz

Transmit Freq Error
% ¢B Bandwidth

1.338 kHz
4.563 MHz

" Span 16 MHz
#3ween 20 ms (BO1 pts)

Occ BEH % Pwr 3988 ¥
% dB  -6.06 dB

Plot 7.1.6 The 6 dB bandwidth test result at high frequency, 5 MHz CBW, 64QAM, Antenna 1

45 Agilent

Ref 28 dBm

Atten 10 dB

#Peak

Log
5

dB/

Offst

32.4
dB

%Tr"lv #%WWMWWWY
f |

‘| T
LaAw ?

Ml 52

Center 5.846 GO0 GHz
#Res BH 188 kHz

#JBH 308 kHz

Occupied Bandwidth
46427 MHz

Transmit Freq Error
® dB Bandwuidth

-6.674 kHz
4.532 MHz

B Span 18 MHz
#3ween 20 ms (BO1 pts)

Occ EH % Pur 9988 7
®x dB -6.00 dB
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.7 The 6 dB bandwidth test result at low frequency, 10 MHz CBW, QPSK, Antenna 1

3 Agilent o R

Ref 20

dBm Atten 10 dB

#Peak

Log
5

dB/

Offst

32.4
dB

m

o B!

s

Ml 52

Center

5.736 5080 GHz

" Span 15 MHz

#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)

Occupied Bandwidth

8.1243 MHz

Transmit Freq Error  175.512 Hz

% B

Bandwidth 9.206 MHz

Occ BEH % Pwr 3988 ¥

®dB -6.00 4B

Plot 7.1.8 The 6 dB bandwidth test result at low frequency, 10 MHz CBW, 64QAM, Antenna 1

% Agilent O R

Ref 20

dBm Atten 10 dB

#Peak

Log
5

dB/

Offst

> T T

32.4
dB

LgF!u WMMT” T

ML 52|

Center

5.738 500 GHz

B Span 15 MHz

#Res EW 108 kHz #VBH 3688 kHz #Sweep 20 ms (GOL pts)

Occupied Bandwidth

9.1193 MHz

Transmit Freq Error  162.881 Hz

% dB

Banduidth 9.198 MHz

Occ EH % Pur 9988 7

% dB -6.00 dB
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.9 The 6 dB bandwidth test result at mid frequency, 10 MHz CBW, QPSK, Antenna 1

3 Agilent o R

Ref 26 dBm Atten 16 dB

#Peak

Log
g | il |

dB/ o R

Offst

32.4
dB

LaAw W@‘v

Mos2|

Center 5.787 508 GHz

" Span 15 MHz

#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)
Occupied Bandwidth Occ BH % Pwr  93.60 %

8.1042 MHz

Transmit Freq Error  5.999 kHz
% ¢B Bandwidth 9.188 MHz

% dB -6.00 4B

Plot 7.1.10 The 6 dB bandwidth test result at mid frequency, 10 MHz CBW, 64QAM, Antenna 1

% Agilent o R

Ref 26 dBm Atten 16 dB
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Log

g S I I I

dB/ > ‘ T c
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M1 s2
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x dB  -6.60 dB

9.1862 MHz

Transmit Freq Error  -3.664 kHz
% B Bandwidth 9.163 MHz
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.11 The 6 dB bandwidth test result at high frequency, 10 MHz CBW, QPSK, Antenna 1

3 Agilent o R

Ref 26 dBm Atten 16 dB

#Peak

Log
5 I L

Dffst R

32.4
dB

f
L MW
M

LQHU T TT

ML §2

Center 5.544 908 GHz " Span 15 MHz

#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)

Occupied Bandwidth Occ BH ¥ Pwr  93.60 ¥
% dB  -6.60 dB

8.1416 MHz

Transmit Freq Error  -5.379 kHz
% ¢B Bandwidth 9.173 MHz

Plot 7.1.12 The 6 dB bandwidth test result at high frequency, 10 MHz CBW, 64QAM, Antenna 1

% Agilent O R

Ref 28 dBm Atten 18 dB

#Peak

Log
5 |

B/ R i

Oﬂjst LI T T L LB

32.4
dB

I

Ml 52

Center 5.544 000 GHz

Span 15 MHz

#Res EW 108 kHz #VBH 3688 kHz #Sweep 20 ms (GOL pts)
Occupied Bandwidth Occ BH % Pur  99.00 ¢

9.1421 MHz

Transmit Freq Error  -6.702 kHz
% dB Bandwidth 9.160 MHz

% dB -6.00 dB
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.13 The 6 dB bandwidth test result at low frequency, 5 MHz CBW, QPSK, Antenna 2

3 Agilent o R
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Log
5

dB/
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dB
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Occupied Bandwidth
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% B
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% dB -6.00 4B

Plot 7.1.14 The 6 dB bandwidth test result at low frequency, 5 MHz CBW, 64QAM, Antenna 2

% Agilent O R
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.1.15 The 6 dB bandwidth test result at mid frequency, 5 MHz CBW, QPSK, Antenna 2

3 Agilent o R

Ref 26 dBm Atten 16 dB
#Peak

Log
5 ﬁfjp il
dB/

o |
) J

dB
LgRv Wﬁl‘ I... i W%WI
Ml $2

Center 5.787 508 GHz " Span 18 MHz
#Res BH 106 kHz #UBH 3688 kHz #3weep 20 ms (GO1 pts)

Occupied Bandwidth Occ BH % Pwr  93.60 %
45917 MHz xdB  -5.00 dB

Transmit Freq Error  1.756 kHz
% ¢B Bandwidth 4.667 MHz

Plot 7.1.16 The 6 dB bandwidth test result at mid frequency, 5 MHz CBW, 64QAM, Antenna 2
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HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

9/12/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.1.17 The 6 dB bandwidth test result at high frequency, 5 MHz CBW, QPSK, Antenna 2
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Plot 7.1.18 The 6 dB bandwidth test result at high frequency, 5 MHz CBW, 64QAM, Antenna 2

45 Agilent
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HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.19 The 6 dB bandwidth test result at low frequency, 10 MHz CBW, QPSK, Antenna 2
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Plot 7.1.20 The 6 dB bandwidth test result at low frequency, 10 MHz CBW, 64QAM, Antenna 2
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.21 The 6 dB bandwidth test result at mid frequency, 10 MHz CBW, QPSK, Antenna 2

3 Agilent o R
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Plot 7.1.22 The 6 dB bandwidth test result at mid frequency, 10 MHz CBW, 64QAM, Antenna 2
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(a)(2), 6 dB bandwidth

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.1.23 The 6 dB bandwidth test result at high frequency, 10 MHz CBW, QPSK, Antenna 2

3 Agilent o R
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Plot 7.1.24 The 6 dB bandwidth test result at high frequency, 10 MHz CBW, 64QAM, Antenna 2
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(b)(3), Peak output power
Test procedure: ANSI C63.10-2009 section 6.10.3.1
Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:
7.2  Output power
7.2.1 General
This test was performed to measure the maximum average output power at the transmitter RF antenna connector.
Specification test limits are given in Table 7.2.1.
Table 7.2.1 Output power limits
Assigned frequency range, Maximum antenna gain, Peak output power*
MHz dBi W dBm
902.0 — 928.0
2400.0 — 2483.5 6.0 1.0 30.0
5725.0 — 5850.0
*- If transmitting antennas of directional gain greater than 6 dBi are used, the peak output power limit shall be
reduced below the stated value as follows:
by 1 dB for every 3 dB that the directional gain of antenna exceeds 6 dBi for fixed point-to-point
transmitters operate in 2400-2483.5 MHz band;
without any corresponding reduction for fixed point-to-point transmitters operate in 5725-5850 MHz band;
by the amount in dB that the directional gain of antenna exceeds 6 dBi for the rest of transmitters.
7.2.2  Test procedure
7.2.2.1 The EUT was set up as shown in Figure 7.2.1, energized and its proper operation was checked.
7.2.2.2 The EUT was adjusted to produce maximum available for end user RF output power.
7.2.2.3 The resolution bandwidth of spectrum analyzer was set to 1 MHz, VBW =3 MHz.
7.2.2.4 The peak power was measured using a sample detector and power averaging mode to find the highest level across
the emission in any 1-MHz band after 100 sweeps of averaging.
7.2.2.5 The test results were recorded in Table 7.2.2 and shown in the associated plots.

Figure 7.2.1 Output power test setup

Power
meter
Synchronization
Ant. 1 Coupler Attenuator Spectrum
analyzer
EUT
Ant. 2 Attenuator Termination
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HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode:

Compliance

Date(s):

9/11/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Table 7.2.2 Output power test results

ASSIGNED FREQUENCY RANGE:

5725-5850 MHz

DETECTOR USED: Average
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
ANTENNA GAIN: 9.5 dBi
EBW: 5 MHz
. Carrier frequency, | Power at antenna 1, |Power at antenna 2,] Total power*, Limit, ** | Margin***, .
Modulation Mz dBm dBm dbm dBm dg | Verdict
5728.0 23.45 23.11 26.29 26.5 -0.21 Pass
QPSK 5782.5 23.51 22.95 26.25 26.5 -0.25 Pass
5846.0 23.07 20.86 25.11 26.5 -1.39 Pass
5728.0 23.05 22.46 25.77 26.5 -0.73 Pass
64 QAM 5782.5 23.09 22.94 26.02 26.5 -0.48 Pass
5846.0 23.03 20.86 25.09 26.5 -1.41 Pass
EBW: 10 MHz
5730.5 23.30 22.72 26.02 26.5 -0.48 Pass
QPSK 5787.5 23.19 23.01 26.11 26.5 -0.39 Pass
5844.0 22.52 21.11 24.88 26.5 -1.62 Pass
5730.5 23.18 22.94 26.07 26.5 -0.43 Pass
64 QAM 5787.5 23.40 23.16 26.29 26.5 -0.21 Pass
5844.0 22.47 20.89 25.38 26.5 -1.12 Pass

* - Total power, dBm = 10 log {(10* ([P (dBm, Ant1)/10] + 10" [(P (dBm, Ant2))/10]}

** Limit, dBm = 30 - (Antenna gain-6) =26.5 dBm

***_ Margin, dB = Total power, dBm — specified limit, dBm.

Reference numbers of test equipment used

[ HL 3301

| HL3302 ]

HL 3786 |

HL3818 | HL 3903

| HL4366

Full description is given in Appendix A.
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.1 Output power at antenna 1 at low frequency, 5 MHz BW, QPSK modulation

3 Agilent o R
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Plot 7.2.2 Output power at antenna 1 at mid frequency, 5 MHz BW, QPSK modulation
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.3 Output power at antenna 1 at high frequency, 5 MHz BW, QPSK modulation
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Plot 7.2.4 Output power at antenna 1 at low frequency, 5 MHz BW, 64QAM modulation
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.5 Output power at antenna 1 at mid frequency, 5 MHz BW, 64QAM modulation
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Plot 7.2.6 Output power at antenna 1 at high frequency, 5 MHz BW, 64QAM modulation
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Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(b)(3), Peak output power

Test procedure: ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —

Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.2.7 Output power at antenna 1 at low frequency, 10 MHz BW, QPSK modulation
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Plot 7.2.8 Output power at antenna 1 at mid frequency, 10 MHz BW, QPSK modulation
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Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.9 Output power at antenna 1 at high frequency, 10 MHz BW, QPSK modulation
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Plot 7.2.10 Output power at antenna 1 at low frequency, 10 MHz BW, 64QAM modulation
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Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.11 Output power at antenna 1 at mid frequency, 10 MHz BW, 64QAM modulation
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Plot 7.2.12 Output power at antenna 1 at high frequency, 10 MHz BW, 64QAM modulation
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Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.13 Output power at antenna 2 at low frequency, 5 MHz BW, QPSK modulation
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Plot 7.2.14 Output power at antenna 2 at mid frequency, 5 MHz BW, QPSK modulation
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Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.15 Output power at antenna 2 at high frequency, 5 MHz BW, QPSK modulation
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Plot 7.2.16 Output power at antenna 2 at low frequency, 5 MHz BW, 64QAM modulation
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Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.17 Output power at antenna 2 at mid frequency, 5 MHz BW, 64QAM modulation
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" Span 16 MHz
Sweep 1oms (601 nrs)

Power Spectral Density

-44,05 dBm/Hz

Plot 7.2.18 Output power at antenna 2 at high frequency, 5 MHz BW, 64QAM modulation

45 Agilent

Ref 32.4 dBm

#Avg
Log
18
dB/
Offst
324
dB

PARvg
168
H1 §2

Arren 18 o8

@R

M i e

T

thiads

Hifey

T

s

=

|

Center 5.846 000 GHz
#Res BH 1 MHz

Channel Power

20.86 dBm /5.0000 MHz

#YBH § MHz

Span 19 MHz
Sweep 1 ms (BO1 prs)

Power Spectral Density

-46.13 dBm/Hz
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.19 Output power at antenna 2 at low frequency, 10 MHz BW, QPSK modulation

25 Agilent

Ref 30
#Avg
Log
18
dB/
Offst
32.4
dB

PARug
168
HL $2

dBm Atten 10 dB

QR

A

ki

st

Center 5.738 58 GHz
#Res BH 1 MHz

Channel Power

22

.72 dBm /10.0000 MHz

Span 28 MHz

#/BH & MHz Sweep 1oms (601 nrs)

Power Spectral Density

-47.28 dBm/Hz

Plot 7.2.20 Output power at antenna 2 at mid frequency, 10 MHz BW, QPSK modulation

Ref 38 dBm

#Hvg
Log
18
dB/
Dffst
324
dB

PRvg
160
HL §2

Atten 18 dB

@R

mwr%mﬁﬁwmmﬁww@h

i

e

Center 5.787 58 GHz
#Res BH 1 MHz

Channel Power

23

.01 dBm /10.0000 MHz

B Span 28 MHz

#UBH § MHz Sweep 1 ms (61 pts)

Power Spectral Density

-46.98 dBm/Hz

Page 34 of 134



HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.2.21 Output power at antenna 2 at high frequency, 10 MHz BW, QPSK modulation

25 Agilent

Ref 38 dBm

#Avg
Log
18
dB/
Offst
32.4
dB

PARug
168
HL $2

QR

Atten 10 dB

MWMMMWMWW -

il

Center 5.844 88 GHz
#Res BH 1 MHz

Channel Power

21

.11 dBm /10.0000 MHz

" Span 20 MHz

#/BH & MHz Sweep 1oms (601 nrs)

Power Spectral Density

-48.88 dBm/Hz

Plot 7.2.22 Output power at antenna 2 at low frequency, 10 MHz BW, 64QAM modulation

45 Agilent

Ref 38 dBm

#Avg
Log
18
dB/
Offst
324
dB

PARvg
168
H1 §2

@R

Arren 18 o8

i FARE

M\vﬁwﬂ WWMMMM

Center 5.738 58 GHz
#Res BH 1 MHz

Channel Power

22

.84 dBm /10.0000 MHz

Span 20 MHz

#UBH & MHz Sweep 1 ms (BO1 prs)

Power Spectral Density

-47.06 dBm/Hz
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(b)(3), Peak output power

Test procedure:

ANSI C63.10-2009 section 6.10.3.1

Test mode:

Compliance

Date(s):

9/11/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.2.23 Output power at antenna 2 at mid frequency, 10 MHz BW, 64QAM modulation

25 Agilent

Ref 38 dBm

Atten 10 dB

QR

#Avg

Log
18

dB/

b bty

H gl

=

Offst

32.4
dB

UL
iV IVW

B '

PARug
168

HL 52

Center 5.787 5
#Res BH 1 MHz

GHz

Channel Power

23.16 dBm /10.0000 MHz

#UBH 8 MHz

" Span 20 MHz
Sweep 1oms (601 nrs)

Power Spectral Density

-46.84 dBm/Hz

Plot 7.2.24 Output power at antenna 2 at high frequency, 10 MHz BW, 64QAM modulation

45 Agilent

Ref 38 dBm

Arren 18 o8

@R

#Avg

Log
18

i
T

dB/

=

m‘mn!\ \f

Offst

TWW%\
1 h

32.4
dB ﬁn A

g

PARvg
168

HL §2

Center 5.844 @
#Res BH 1 MHz

GHz

Channel Power

20.89 dBm /10.0000 MHz

#YBH § MHz

B Span 28 MHz
Sweep 1 ms (BO1 prs)

Power Spectral Density

-43.11 dBm/Hz
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Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(d), Conducted spurious emissions
Test procedure: 558074 D01 DTS Meas Guidance v01, section 5.4
Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:
7.3  Spurious emissions at RF antenna connector
7.3.1  General
This test was performed to measure spurious emissions at RF antenna connector. Specification test limits are given
in Table 7.3.1.
Table 7.3.1 Spurious emission limits
Frequency*, MHz Attenuation below carrier**, dBc
0.009 — 10™ harmonic 20.0 (30.0)
* - The above limits applied from the lowest radio frequency generated in the device, without going below 9 kHz up
to the tenth harmonic of the highest fundamental frequency.
** - Spurious emission limit is provided in terms of attenuation below the peak of modulated carrier measured with
the same resolution bandwidth (100 kHz).
7.3.2 Test procedure
7.3.2.1 The EUT was set up as shown in Figure 7.3.1, energized and its proper operation was checked.
7.3.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.3.2.3 The highest emission level within the authorized band was measured.
7.3.2.4 The spurious emission was measured with spectrum analyzer and referenced to the highest emission level

measured within the authorized band. The test results provided in Table 7.3.2 and the associated plots

Figure 7.3.1 Spurious emission test setup

Power
meter
Synchronization
Ant. 1 Coupler Attenuator Spectrum
analyzer
EUT
Ant. 2 Attenuator Termination
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(d), Conducted spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —

Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Table 7.3.2 Spurious emission test results

ASSIGNED FREQUENCY RANGE: 5725-5850 MHz
INVESTIGATED FREQUENCY RANGE: 0.009 -40000 MHz
DETECTOR USED: Average
RESOLUTION BANDWIDTH: 100 kHz
VIDEO BANDWIDTH: 300 kHz
MODULATION: 64QAM
MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
EBW 5 MHz
Frequency, Spurious emission, Emission at carrier, Attenuation below carrier, Limit, Margin, verdict
MHz dBm dBm dBc dBc dB*
Low carrier frequency
5724.6 -23.401 14.990 38.391 30.0 8.391 Pass
11458 -42.130 14.990 57.120 30.0 27.120 Pass
17190 -44.420 14.990 59.410 30.0 29.410 Pass
Mid carrier frequency
11575 -43.280 16.083 59.363 30.0 29.363 Pass
17364 -43.910 16.083 59.993 30.0 29.993 Pass
High carrier frequency
5851.03 -26.260 15.598 41.858 30.0 11.858 Pass
11692 -38.150 15.598 53.748 30.0 23.748 Pass
17538 -37.680 15.598 53.278 30.0 23.278 Pass

*- Margin, dB = Attenuation below carrier, dBc — specification limit, dBc.

Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3442 | HL3786 | HL3818 | HL3868 | HL3903 | HL4342 |
Full description is given in Appendix A.
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.1 The highest emission level within the assigned band at low carrier frequency

3 Agilent o R

Mkrl 5.730 158 GHz
Ref 20 dBm Atten 16 dB 14,998 dBm
#Avg
\i%g 1 L L
dB/

2 I A
!

S+ 3

dB

186 ‘ AR

Center 5.728 908 GHz Span 18 MHz
#Res BH 106 kHz YBKW 3080 kHz Sweep 3.04 ms (6A1 pts)

DL=-15.0 dBm (14.99 dBm — 30 dB) according to 30 dBc spurious limit outside restricted band

Plot 7.3.2 Spurious emission measurements in 9 - 150 kHz range at low carrier frequency

% Agilent O R

Mkrl 25,985 kHz
Ref -2 dBm Atten 18 dB —66.649 dBm
#Avy
Log
16
dB/
Dffst
324

Start 9.600 kHz Stop 150.088 kHz
#Res BH 1 kHz VEH 3 kHz Sweep 426.2 ms (6OL pts)

Note: the -15.0 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.3 Spurious emission measurements in 0.15 - 30 MHz range at low carrier frequency

# Agilent R

Mkrl 250 kHz
Ref 18 dBm -57.153 dBm
#Hvy
Log
18
dB/
Dffst
32.4
dB

Rtten 18 dB

Start 158 kHz
#Res BH 188 kHz

Stop 30.88 MHz

YEH 380 kHz Sweep 9.04 ms (GE1 pts)

Plot 7.3.4 Spurious emission measurements in 30 - 1000 MHz range at low carrier frequency

% Agilent R

Mkrl 487.5 MHz
Ref -20 dBm -53.911 dBm
#Peak
Log
18
dB/
Dffst
32.4
dB 1

Atten 18 dB

Start 38.0 MHz
#Res B 1680 kHz

Stop 1.806 @ GHz

YBH 388 kHz Sweep 92.72 ms (601 pts)

Note: the -15.0 dBm limit shall be applied
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Conducted spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —

Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.5 Spurious emission measurements in 1000 — 5500 MHz range at low carrier frequency

# Agilent R

Mkrl 3.197 5 GHz
Ref B dBm Atten 18 dB -48.421 dBm
#Peak
Log
18
dB/
Dffst
32.4
dB

Start 1,008 @ GHz Stop 5.508 § GHz
#Res BH 1 MHz YEW 3 MHz Sweep 7.52 ms (GE1 pts)

Note: the -15.0 dBm limit shall be applied

Plot 7.3.6 Spurious emission measurements in 5500 — 5724.55 MHz range at low carrier frequency

% Agilent o R

Mkrl 5.724 G GHz
Ref 6 dBm Atten 16 dB -23.401 dBm
#Avg
Log
14
dB/
Jffst
324
dB

Start 5.500 @ GHz Stop 5.724 6 GHz
#Res BH 100 kHz YEH 380 kHz Sweep G7.88 ms (GO1 pts)
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.7 Spurious emission measurements in 5850 — 10000 MHz range at low carrier frequency

# Agilent R

Mkrl 6.964 GHz
Ref B dBm -35.24 dBm
#Peak
Log
18
dB/
Dffst
32.4
dB

ol
2.3 bbbl LMMWWMWW
dBm

LA

Rtten 18 dB

Y1 32
53 FC
R AA
£
FTun
Swp

Start 5.850 GHz
#Hes BH 1 MHz

Stop 16.088 GHz

VEH 3 MHz Sweep 6.92 ms (6OL1 pts)

Note: the -15.0 dBm limit shall be applied

Plot 7.3.8 Spurious emission measurements in 10000 — 17000 MHz range at low carrier frequency

5 Agilent &R

Mkrl 11.458 GHz
Ref -1 dBm -42.13 dBm
#Peak
Log
18
dB/
Dffst
12.4

Atten 18 4B

Start 10.008 GH
#Res BH 1 MHz

Stop 17.000 GHz
Sweep 23.36 ms (601 pts)

[N

YBH 3 MHz

Note: the -15.0 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.9 Spurious emission measurements in 17000 — 26500 MHz range at low carrier frequency

# Agilent R

Mkrl 17.174 GHz
Ref -10 dBm -44.42 dBm
#Peak
Log
18
dB/
Dffst
12.4
dB

Rtten 18 dB

Start 17.000 GH
#Res BH 1 MHz

Stop 26.508 GHz
Sweep 47.52 m3 (601 prs)

[N

YEH 3 MHz

Note: the -15.0 dBm limit shall be applied

Plot 7.3.10 Spurious emission measurements in 26500-40000 MHz range at low carrier frequency

% Agilent o R

Mkrl 38.482 5 GHz
Ref -2 dBm -49.65 dBm
#Peak
Log
18
dB/
Dffst
12.4
dB

0l
~443 R
fBg‘ JEO TP

afy

#Arren B dB

el

Y1 32
53 FC
R AA
£
FTun
Swp

Start 26.500 @ GHz
#Res BH 1 MHz

Stop 40.008 @ GHz

YEW 3 MHz Sweep 67.52 ms (GE1 pts)

Note: the -15.0 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.11 The highest emission level within the assigned band at mid carrier frequency

% Agilent

Ref 2@ dBm

Atten 18 dB

O R
Mkrl 5.786 350 GHz
16.883 dBm

#Hvg
Log

¢
| 4

18
dB/

Offst
32.4
dB

|

————

Center 5,787 S8 GHz
#Res BH 188 kHz

YEH 380 kHz

B Span 18 MHz
Sweep 3.04 ms (6@1 pts)

DL=-13.9 dBm (16.1 dBm — 30 dB) according to 30 dBc spurious limit outside restricted band

Plot 7.3.12 Spurious emission measurements in 9 - 150 kHz range at mid carrier frequency

i Agilent

Ref -28 dBm

Atten 10 dB

OR
Mkrl 25221 kHz
-65.448 dBm

#Fug
Log

19

Start 2.088 kH=z
#Hes BH 1 kHz

YBH 3 kHz

Stop 150.088 kHz
Sweep 426.2 ms (BO1 pts)

Note: the -13.9 dBm limit shall be applied
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Conducted spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —

Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.3.13 Spurious emission measurements in 0.15 - 30 MHz range at mid carrier frequency

# Agilent R

Mkrl 250 kHz
Ref 18 dBm Atten 18 dB -56.459 dBm
#Fvy
Log
18
dB/
Dffst
32.4
dB

Start 156 kHz Stop 30.86 MHz
#Res EW 108 kHz VEH 3680 kHz Sweep 9.04 ms (BOL1 pts)

Note: the -13.9 dBm limit shall be applied

Plot 7.3.14 Spurious emission measurements in 30 - 1000 MHz range at mid carrier frequency

% Agilent R

Mkrl 4608 MHz
Ref -20 dBm Atten 10 dB -53.967 dBm
#Peak
Log
18
dB/
Dffst
32.4
dB

S

D
-44.3
dBm
LaPv
168
HL $2
53 FC
A AA
£0f
FTun
Svp

Start 30,8 MHz Stop 1.806 @ GHz
#Res BH 188 kHz YBH 388 kHz Sweep 92.72 ms (601 pts)

Note: the -13.9 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.15 Spurious emission measurements in 1000 — 55000 MHz range at mid carrier frequency

5 Agilent

Ret 18 dBm

#Paak
Log
18
dB/
Dffst
324
dB

D
-24.3
dBm

LA

Y1 32
53 FC
R AA
£
FTun
Swp

#Htten 160 dB

@R
Mkrl 3.885 @ GHz
-34.72 dBm

A N T e d i "

L

&
U

T

Start 1.080 6 GHz
#Hes BH 1 MHz

YBH 3 MHz

Stop 5.568 6 GHz
Sweep 7.52 ms (BE1 pts)

Note: the -13.9 dBm limit shall be applied

Plot 7.3.16 Spurious emission measurements in 5500 — 5725 MHz range at mid carrier frequency

5 Agilent

Ref 18 dBm

#Hvg
Log
18
dB/
Dffst
324
dB

D
-15.8
dBm
PRvg
168
HL $2
53 FC
A AA
£0f
FTun
Svp

Atten 18 dB

O R
Mkrl 5.723 125 GHz
-58.606 dBm

Start 5.500 906 GHz
#Res BH 100 kHz

YEH 380 kHz

Stop 5.725 @86 GHz
Sweep 68 ms (601 pts)

Note: the -13.9 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.17 Spurious emission measurements in 5850 — 10000 MHz range at mid carrier frequency

3 Agilent @ R

Mkrl 5.864 GHz
Ret -28 dBm -53.67 dBm
#Avg
Log
16
dB/
0ffst
324
dB !

?|44.3 MMW%MMMWW%
dBm
PAvg

#Atten @ dB

¥l 2
53 FC
A AR
£ifx
FTun
Swp

Start 5.850 GHz
#Res BH 1 MH=z

Stop 10,868 GHz

YEH 3 MHz Sweep 12.56 ms (601 pts)

Note: the -13.9 dBm limit shall be applied

Plot 7.3.18 Spurious emission measurements in 10000 — 17000 MHz range at mid carrier frequency

% Agilent &R

Mkrl 11.575 GHz
Ref -1 dBm -43.28 dBm
#Peak
Log
10
dB/
Offst
12.4
dB

Atten 10 dB

Lol

Loy baurtuttendm oo

Start 18,000 GH
#Res BH 1 MHz

N

Stop 17.008 GHz

YBH 3 MHz Sweep 23.36 ms (601 pts)

Note: the -13.9 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.19 Spurious emission measurements in 17000 — 26500 MHz range at mid carrier frequency

# Agilent R

Mkrl 17.364 GHz
Ref -10 dBm -43.91 dBm
#Peak
Log
18
dB/
Dffst
12.4
B

Rtten 18 dB

Start 17.908 GH
#Hes BH 1 MHz

Stop 26.500 GHz
Sweep 47.52 ms (GO1 pts)

™~

#WBH 3 MHz

Note: the -13.9 dBm limit shall be applied

Plot 7.3.20 Spurious emission measurements in 26500-40000 MHz range at mid carrier frequency

% Agilent o R

Mkrl 37.795 @ GHz
Ref -18 dBm -50.79 dBm
#Peak
Log
18
dB/
Dffst
12.4
dB

#Arren B dB

LgFv o Lu..M.MMM.\AW

Start 26.500 @ GHz
#Res BH 1 MHz

Stop 40.008 @ GHz

YEW 3 MHz Sweep 67.52 ms (GE1 pts)

Note: the -13.9 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.21 The highest emission level within the assigned band at high carrier frequency

3 Agilent o R
Mkrl 5.844 783 GHz
Ref 20 dBm Atten 18 dB 15.698 dBm

#Avg P
i i | I.LI

Log

16 i

R M
Offst i '
324 ] Y ]

B N P 'THA
D|14 3 L|ﬂJ |
dBm 1' L l [\ T
PARug
108 I
uos2
53 RC
A AA
£0F

FTun

Svp

Center 5.846 008 GHz Span 18 MHz
#Res BH 100 kHz YBH 300 kHz Sweep 3.04 ms (601 prs)

DL=-14.4 dBm (15.6 dBm — 30 dB) according to 30 dBc spurious limit outside restricted band

Plot 7.3.22 Spurious emission measurements in 9 - 150 kHz range at high carrier frequency

% Agilent O R

Mkrl 26.457 kHz
Ref -28 dBm Atten 10 dB -65.887 oBm
#Fug
Log
1@
dB/
Offst
324
dB
D
-44.3
dBm
PR iy 2
1@@9 S EETS PYRELYIN (Y
HL 52
53 FC
A AA
£f
<508k
Swp

S

Start 9.600 kHz Stop 150.088 kHz
#Res BH 1 kHz VEH 3 kHz Sweep 426.2 ms (6OL pts)

Note: the -14.4 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.23 Spurious emission measurements in 0.15 - 30 MHz range at high carrier frequency

# Agilent

Ref 18

@R
Mkrl 25 kHz
-56.745 dBm

dBm Atten 10 dB

#Hvg
Log

18
dB/
Offst

32.4

dB

-14.3

dBm

PAvy
168
H1 $§2

53 FCL

AP

£
FTun

Svp

Start 150 kHz
#Res BH 108 kHz

Stop 36,68 MHz

YEH 308 kHz Sweep 9.04 ms (601 pts)

Plot 7.3.24 Spurious emission measurements in 30 - 1000 MHz range at high carrier frequency

45 Agilent

Ref 28 dBm

@R
Mkrl 495.6 MHz

Atten 18 dB -53.981 dBm

#Peak
Log

18
dB/

Offst

32.4
dB

D
-44.3

dBm
LA

168
HL §2

S3 FC
A AR

£
FTun

Swp

Start 38.8 MHz
#Res BH 188 kHz

Stop 1.0608 B GHz

YEH 380 kHz Sweep 92.72 ms (601 pts)

Note: the -14.4 dBm limit shall be applied
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.25 Spurious emission measurements in 1000 — 5500 MHz range at high carrier frequency

45 Agilent

Ref @ dBm Atten 18 4B

O R
Mkrl 3.115 @ GHz
-40.079 dBm

#Peak
Log

18
dB/

Offst
32.4

dB

|
ro
=
L
£

Start 1.888 8 GHz
#Res BW 1 MHz YBH 3 MHz

Stop 5.568 6 GHz
Sweep 7.52 ms (BE1 pts)

Note: the -14.4 dBm limit shall be applied

Plot 7.3.26 Spurious emission measurements in 5500 — 5725 MHz range at high carrier frequency

45 Agilent

Ref @ dBm Arren 18 o8

O R
Mkrl 5.725 080 GHz
-53.016 dBm

#Avg
Log

18

dB/

Offst
32.4
dB

Start 5.500 900 GHz
#Res BH 100 kHz YEH 380 kHz

Stop 5.725 @88 GHz
Sweep 65 ma (601 prs)
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Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.27 Spurious emission measurements in 5850.45 — 5900 MHz range at high carrier frequency

3 Agilent @ R

Mkrl 5.851 83 GHz
Ref @ dBm —26.260 dBm
#Avg
Log
16
dB/
Dffst
324
4B

Atten 10 dB

=

Start 5.850 45 GHz
#Res BH 100 kHz

Stop 5.900 66 GHz

YBH 308 kHz Sweep 15 ms (601 pts)

Plot 7.3.28 Spurious emission measurements in 5900-10000 MHz range at high carrier frequency

% Agilent o R

Mkrl 5.928 GHz
Ref -2 dBm -53.823 dBm
#Avg
Log
18
dB/
Dffst
32.4
dB

#Arren B dB

Start 5.988 GHz
#Res BH 1 MHz

Stop 19.008 GHz

YEW 3 MHz Sweep 12,4 ms (GE1 pts)

Note: the -14.4 dBm limit shall be applied
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Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode:

Compliance

Date(s):

Verdict: PASS

9/11/2012

Temperature: 24 °C

Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.29 Spurious emission measurements in 10000 — 17000 MHz range at high carrier frequency

# Agilent R

Mkrl 11.692 GHz
Ref B dBm -38.15 dBm
#Peak
Log
18
dB/
Dffst
12.4
dB

Rtten 18 dB

|
ro
o
[}
S

Start 18.008 GH
#Hes BH 1 MHz

Stop 17.006 GHz
Sweep 23.36 ms (BO1 pts)

™~

YBH 3 MHz

Note: the -14.4 dBm limit shall be applied

Plot 7.3.30 Spurious emission measurements in 17000 — 26500 MHz range at high carrier frequency

5 Agilent &R

Mkrl 17.538 GHz
Ref -1 dBm -37.68 dBm
#Peak
Log
18
dB/
Dffst
12.4

Atten 18 4B

Sr

Start 17.008 GH
#Res BH 1 MHz

Stop 26.500 GHz
Sweep 47.52 ms (601 pts)

[N

YBH 3 MHz

Note: the -14.4 dBm limit shall be applied
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Test specification:

FCC section 15.247(d), Conducted spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance v01, section 5.4

Test mode: Compliance —
Date(s): 9/11/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.3.31 Spurious emission measurements in 26500-40000 MHz range at high carrier frequency

45 Agilent

Ref 18 dBm

@R

Mkrl 37.637 5 GHz
#fAtten @ dB -50.87 dBm

#Peak
Log

18
dB/

Offst
12.4
dB

o0y

Start 26.500 @ GHz
#Res BH 1 MHz

Stop 498

B @ GHz

YBH 3 MHz Sweep 67.52 ms (601 pts)

Note: the -14.4 dBm limit shall be applied
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions
Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4
Test mode: Compliance —
Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks:
7.4  Field strength of spurious emissions
7.4.1 General
This test was performed to measure field strength of spurious emissions from the EUT. Specification test limits are
given in Table 7.4 1.
Table 7.4.1 Radiated spurious emissions limits
Field strength at 3 m within restricted bands, Attenuation of field
Frequency, MHz dB(uV/m)* strength of spurious versus
. carrier outside restricted
Peak Quasi Peak Average bands. dBc***
0.009 — 0.090 148.5 - 128.5 NA 128.5 —108.5**
0.090 - 0.110 NA 108.5 — 106.8** NA
0.110 - 0.490 126.8 —113.8 NA 106.8 — 93.8**
0.490 — 1.705 73.8 — 63.0**
1.705 — 30.0* 69.5
3088 NA 40.0 \A 200
88 — 216 43.5
216 — 960 46.0
960 - 1000 54.0
1000 — 10"harmonic 74.0 NA 54.0
*- The limit for 3 m test distance was calculated using the inverse square distance extrapolation factor as follows:
Limsz = Limgq + 40 Iog (31/32),
where S;and S, - standard defined and test distance respectively in meters.
**- The limit decreases linearly with the logarithm of frequency.
*** - The field strength limits applied from the lowest radio frequency generated in the device, without going below 9
kHz up to the tenth harmonic of the highest fundamental frequency.
7.4.2  Test procedure for spurious emission field strength measurements in 9 kHz to 30 MHz band
7.4.2.1 The EUT was set up as shown in Figure 7.4.1, energized and the performance check was conducted.
7.4.2.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360° and the measuring antenna was rotated around its vertical
axis.
7.4.2.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
7.4.3  Test procedure for spurious emission field strength measurements above 30 MHz
7.4.3.1 The EUT was set up as shown in Figure 7.4.2, energized and the performance check was conducted.
7.4.3.2 The specified frequency range was investigated with antenna connected to spectrum analyzer/ EMI receiver. To
find maximum radiation the turntable was rotated 360°, the measuring antenna height was changed from 1 to 4 m,
its polarization was switched from vertical to horizontal.
7.4.3.3 The worst test results (the lowest margins) were recorded and shown in the associated plots.
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks:

Figure 7.4.1 Setup for spurious emission field strength measurements below 30 MHz

Test distance

Wooden
table EUT ‘

Flush
mounted
turn table

Loop antenna

Height

Ground plane

[ 22227222222722222272772722272727222727 2777 2 2 2 )

Auxilliary | | [ | Power igs;;:; ]
eauipment supply EMI receiver

Figure 7.4.2 Setup for spurious emission field strength measurements above 30 MHz

le >

Ferrites

Test distance

£
o
Wood N
‘ooden
EUT Test
table an(::na
e ___
5 Flush £
9 mounted 3
, [lumtable Ground plane y RN
Em_ !
Notch
filter
Auxiliary | | || Power 223;:?/1 —
equipment supply EMI receiver
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Verdict:

Date(s):

10/24/2012 - 10/25/2012

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Table 7.4.2 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

EMISSION BANDWIDTH:

DETECTOR USED:

TRANSMITTER OUTPUT POWER SETTINGS:

TRANSMITTER OUTPUT POWER:

DETECTOR USED:
RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:

TEST ANTENNA TYPE:

5725 - 5850 MHz

0.009 - 40000 MHz

3m

64QAM

PRBS

23.04Mbps

60 %

5MHz

Peak

Maximum

25.77dBm at low carrier frequency
26.02dBm at mid carrier frequency
25.09dBm at high carrier frequency
Peak

100 kHz

300 kHz

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Field strength . Field strength| Attenuation _— :
Freiﬂu:ncy, of spurious, Al\nt_enn_a rf\r_lt(;nna dAZ'mUth; of carrier, below carrier, L(;rglt, Mar%'*”’ Verdict
z dB(uV/m) polarization | height, m egrees dB(uV/m) dBc © dB
Low carrier frequency
No emissions were found | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass
*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
Table 7.4.3 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09 - 0.11 8.37625 - 8.38675 73-74.6 399.9-410 2690 - 2900 10.6 - 12.7
0.495 - 0.505 8.41425 - 8.41475 74.8-75.2 608 - 614 3260 - 3267 13.25-134
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 - 145
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725 - 4.17775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 - 1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72-173.2 2200 - 2300 8025 — 8500 36.43-36.5
8.291 - 8.294 25.5 - 25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 -335.4 2483.5 - 2500 9300 - 9500 )
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Table 7.4.4 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY BAN
INVESTIGATED FREQUENCY
TEST DISTANCE:
MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

EMISSION BANDWIDTH:

D:
RANGE:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

RESOLUTION BANDWIDTH:

5725 - 5850 MHz

1000 - 40000 MHz

3m

64QAM

PRBS

23.04Mbps

60 %

5MHz

Maximum

25.77dBm at low carrier frequency
26.02dBm at mid carrier frequency
25.09dBm at high carrier frequency
1000 kHz

TEST ANTENNA TYPE: Double ridged guide

TRy Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=10 Hz) ‘
MHz ’Polarization Height, degrees; Measured,| Limit, Margin, |Measured, |[Calculated,] Limit, Margin, | Verdict

m dB(uV/m) 1dB(uV/m)] dB** dB(uVv/m) | dB(uV/m) |dB(uVv/m)| dB***

Low carrier frequency

1145611 ] vet | 10 | 185 | 5172 | 740 | 223 | 433 | 3818 | 540 | -1582 ] Pass

Mid carrier frequency

11575.00 | Vert | 10 J 160 | 5332 | 740 | 207 | 4848 | 4336 | 540 | -10.64 | Pass

High carrier frequency

1169300 ] Vet | 10 | 155 | 5504 | 740 | -190 | 518 | 4674 | 540 | -726 | Pass

*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Measured field strength - specification limit.
***_ Margin = Calculated field strength - specification limit,
where Calculated field strength = Measured field strength + average factor.

Table 7.4.5 Average factor calculation

Transmission pulse

Transmission burst

Transmission train

Duration, ms

Period, ms

Duration, ms

Period, ms

duration, ms

Average factor,
dB

2.788

5.029

NA

NA

NA

-5.12

*- Average factor was calculated as follows
for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

Average factor =20xlog,, [

Average factor =20 xlog,, (

Pulseduration

Burst duration

Pulse period

Pulse duration

X
Trainduration

Burst duration

- X
Pulse period

100ms

x Number of bursts within pulse trainj

x Number of bursts within 100 msJ
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Table 7.4.6 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

EMISSION BANDWIDTH:

TRANSMITTER OUTPUT POWER SETTINGS:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5725 - 5850 MHz

0.009-10
3m
64QAM
PRBS

00 MHz

23.04Mbps

60 %
5MHz
Maximum

1.0 kHz (9 kHz — 150 kHz)
9.0 kHz (150 kHz — 30 MHz)
120 kHz (30 MHz — 1000 MHz)

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Peak Quasi-peak Turn-table
Frelci/lu:zncy, emission, | Measured emission, Limit, Margin, dB* pQZ:f;ZTiin r;:?éirtm; position**, | Verdict
dB(uVv/m) dB(uVv/m) dB(uVv/m) degrees
Low carrier frequency
38.229 25.9 22.6 40.0 -17.4 Vert 1.0 0
128.959 35.6 32.2 43.5 -11.3 Vert 1.0 148
274.989 39.3 36.7 46.0 -9.3 Vert 1.0 10 Pass
330.000 421 39.3 46.0 -6.7 Vert 1.0 0
399.990 40.6 37.3 46.0 -8.7 Vert 1.0 124
Mid carrier frequency
38.229 25.9 22.6 40.0 -17.4 Vert 1.0 0
130.747 35.4 32.5 43.5 -11.0 Vert 1.0 152
275.000 40.5 38.8 46.0 -7.2 Vert 1.0 45 Pass
329.991 42.2 39.5 46.0 -6.5 Vert 1.0 18
399.994 37.7 34.4 46.0 -11.6 Vert 1.0 119
High carrier frequency
38.229 25.9 22.6 40.0 -17.4 Vert 1.0 0
130.540 37.0 33.0 435 -10.5 Vert 1.0 168
275.000 37.0 35.0 46.0 -11.0 Vert 1.0 70 Pass
329.991 38.5 35.1 46.0 -10.9 Vert 1.0 35
399.994 39.5 37.2 46.0 -8.8 Vert 1.0 94
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 1984 HL 2909 HL 3533
HL 3535 HL 3818 HL 3901 HL 4114 HL 4276 HL 4352 HL 4353

Full description is given in Appendix A.
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Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional ante

nna

Plot 7.4.1 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(2]

L0G  REF 138.8 dBuls

Semi anechoic chamber

3m
Vertical

AT
MER

m

Y ODET:
& DET:

FEAK
FEAK OF AYG
NER 9.9 kH:
78,16 oBplsn

M =
db/

_\_\_\_—_\_‘_\_‘_‘—‘—\—,

ATH
38 dE

WA 5B

it FC %
ACORR o

NWWWWU

R LT e I

R L S,

START 8.8 kHz
wIF EH 1.8 kHr

ANG BW 3 kHz

STOP 158.8 kHz
SUP 7R memc

Plot 7.4.2 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

€2

LOG REF {38.4 dBuMs

Semi anechoic chamber

3m
Vertical

AT

MER

m

Y ODET:
& DET:

FEAK
FEAK GF AVG
HKR 3.2 kH:
71,42 dEplin

M =
dbs

__—_—_—""“———.

98 dB

Uf 5B

it FC
ACORR por

ki d 1 TN

I TN U N [y

START 5.8 kHr
wIF EH 1.8 kHr

ANG BW 3 kHz

STOF 158,49 kHz
SUP 7R memc
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.3 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3]
ACTY DET: FERK
MERS DET: FERK QF RAUG
NEF 9.8 LH:
74,41 dBylsn
LOG  REF 138.@ dBuMsm
18 —]
dBs T —
ATH
5 oF T
1_‘__—_‘_"‘———._
A 5B
A CoRR s
i e YT M
START 9.8 kHz STOP {50.@ k7
nlF EH 1.8 kHz wANG BH 3 kHz SUP 7HE meec

Plot 7.4.4 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
ALTY DET: FPERK
MERS DET: FEAK QF AYG
NEE 158 kHz

37,82 dBplin

L0G  REF 118.8 dBulsm
18
dbs -]
ATH
38 dE M

VA SB
50 FOp
ACORR i

START 198 kHz STOP 30.BE MH:z
wIF EW 9.8 kHr AUG EW 38 kH: SWP 2.49 emc
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.5 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3]
ALTY DET: PEAK
MERS DET: FERK QF RAUG
NEE 1B@ kHz

98.88 dBplisn

LOG  REF 118.8 dBuMsm
18
dfs
ATH
38 dE M

TR
SCFC bl |
ACORFR

START 158 kHz STOP 38.HA MHz
wIF EW 9.8 kHr AUG EW 38 kH: SWP 2.49 emc

Plot 7.4.6 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
ALTY DET: FPERK
MERS DET: FEAK QF AYG
NEE 158 kHz

39,34 dBplsm

LOG REF {18.8 dBuMsm

18
dE#n -
0 dB T
]
un 5B
5¢ (Lo,
ACORR B
L]

START 158 kfz STOF 30,68 iz

uIF BM 9.8 kHz  AUG BW 33 kH: SHP 243 ac
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.7 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

(2]

L0G  REF BB.B dBul/m

+ FEAK

Y ODET
MER: DET: FEAK GF AVG

MER 374,28 MHz
33.55 dBplisn

PREAMP 0K

18
dbs

I

HATH
B dB ;

A
#LﬂukhﬁJﬂMMv**“

WA 5B

i

it FC
ACORR

START 3.8 HHz

IF EH 128 kHz AUG EW 388 kHz

ETOP 1 .@HEA CH:
SUP 930S mesc

Plot 7.4.8 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

€2

L0G REF BB.B dBulsm

+ FEAK

Y ODET
MER: DET: FEAK GF AVG

MER 374, 2 MHz
4D, 53 dBplsm

FRERMF 0K

18
dbs

I

#ATH

B dB ;

TG

Uf 5B

=

it FC

ACORR

SGTART 3@.8 NHz

IF EH 128 kHz AUG EW 388 kHz

ETOP 1.@HEA GH:
SUP 930S mesc
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.9 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

(2]

L0G  REF BB.B dBul/m

+ FEAK
¢+ FEAK OF AWG

MER 374.2 MHz
Y@.EY dEplim

PREAMP 0K

18
dbs

I

HATH

B dB ; !

WA 5B

i

it FC
ACORR

START 3.8 HHz
IF EH 128 kHz AUG EW 388 kHz

ETOP 1 .@HEA CH:
SUP 930S mesc

Page 64 of 134



Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance verdict:

PASS

Date(s): 10/24/2012 - 10/25/2012
Relative Humidity: 46 %

Temperature: 24.1 °C Air Pressure: 1015 hPa | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.10 Radiated emission measurements from 1000 to 6000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak DETECTOR: Average
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Plot 7.4.11 Radiated emission measurements from 4550 to 5460 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —
Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.12 Radiated emission measurements from 1000 to 6000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak
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Plot 7.4.13 Radiated emission measurements from 4550 to 5460 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:
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Report ID: RUGRAD_FCC.23642.docx
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —
Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.14 Radiated emission measurements from 1000 to 6000 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
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Plot 7.4.15 Radiated emission measurements from 4550 to 5460 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(2]

L0G  REF BB.B dBul/m
14

Semi anechoic chamber
3m
Vertical and Horizontal

Y DET: PEAK
MERS DET: PEAK OF AVG
MKR 5.BELE GH:
58,71 gBplsn

PREAMP 0K

dbs

LLLEN L B rae s s Care e T

B dE

WA 5B

it FC
ACORR

START 4.5BEA GHz

ETOP 5.46RA GH:

wIF EH 1.8 HNHz AUG EW 3 MHz SHP 2.8 meBc

Page 67 of 134



HERMON LABORATORIES
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.16 Radiated emission measurements from 6000 to 18000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
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Plot 7.4.17 Radiated emission measurements from 6000 to 18000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.18 Radiated emission measurements from 6000 to 18000 MHz at the high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

i Agilent  18:5438 Oct 28, 2012 R T
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Vertical and Horizontal
DETECTOR: Average
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#Res BW 1 MHz #VBW 30 kHz Sweep 325.2 ms (401 pts)

Plot 7.4.19 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.20 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal
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Plot 7.4.21 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.22 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average
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Ref 80 dBpY/m #Atten B dB 56.44 dBpY/m  Ref 68 dBpV/m #Atten @ dB 47.74 dBpV/m
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Plot 7.4.23 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.24 Radiated emission measurements from

26500 to 40000 MHz at the high carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.25 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

DETECTOR: Peak DETECTOR: Average
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Plot 7.4.26 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal

DETECTOR: Peak DETECTOR: Average
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.27 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
DETECTOR: Peak DETECTOR: Average
# Agilent QR 3% Agilent @ R
Mkrl 11.575 833 GHz Mkrl 11.575 000 GHz
Ref 50 dBpl/m #Atten B dB 53.32 dBpV/m  Ref 60 dBpl/m #Atten 6 dB 48.48 dBpi/m
tPeak tPeak |
og ) T g
B VT IRV NI PR e LT N e N />
S I PR DU | e S WO —
g‘w Marker QL@ Marker
aEpy/p11.575033000 GHz /1 1.575000000 GHz
Lofv | 53.32 dBpY/m Lefv | 48,48 dBpY/m
vl ose v s
$3 FC $3 FC
A A A oA
£ £00
FTun FTun
Swp Swp

Start 11.570 606 GHz
#Res BH 1 MHz

Stop 11.580 680 GHz

#YBH 3 MHz Sweep 1 ms (661 pts)

Start 11.576 006 GHz
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#YBH 1 kHz Sweep 7.8 ms (601 pts)

Plot 7.4.28 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Horizontal
DETECTOR: Peak DETECTOR: Average
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Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

Plot 7.4.29 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

# Agilent QR 3% Agilent @ R
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Sweep 1 ms (681 pts)

#Res BH 1 MHz #YBH 1 kHz Sweep 7.8 ms (601 pts)

Plot 7.4.30 Radiated emission measurements at the second harmonic of high carrier frequency
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ANTENNA POLARIZATION:
DETECTOR: Peak

OATS

3m

Vertical and Horizontal
DETECTOR: Average

3% Agilent o R % Agilent O R

Mkrl 11.692 758 GHz Mrl 11.693 008 GHz
Ref 6O dBpY/m #Atten 6 dB 52.20 dBpY/m Ref 60 dBpY/m #Atten 6 dB 46.15 dBpY/m
#Peak N #Peak ‘
Log ; Log i
18 18
ey RS PRITAY AUETRON® VS fy g sl iy /S

e [

o, |Marker D, |Marker
4wv/r11.692750000 GHz 4ewi/j11.693000800 GHz
Llefv | 52.20 dBpV/m Lefv | 46.15 dBpV/m
Y1 52 V1 52
S3 FC $3 FC
A AA A AA
£0f £(f):
FTun FTun
Swp Swp
Center 11.693 008 GHz Span 18 MHz Center 11.693 088 GHz Span 18 MHz

#Res BH 1 MHz YBH 3 MHz

Sweep 1 ms (601 pts)

#Res BW 1 MHz #YBH 1 kHz Sweep 7.8 ms (601 pts)
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HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —
Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 9.5 dBi omnidirectional antenna

X L

Plot 7.4.31 Transmission pulse duration

T Agflent Spectrum Analyzer - Swept SA
E ALIGNAUTO  (03:14:43PM Sep23, 2012
Avg Type: Log-Pwr TRACE
Input: RF PNO: Far po 17ig: RF Burst
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

142
rmipinye! A Rl

\

F».-vwrﬂwwvm' X
|

|

\

|

| |
Lf,' T iy

Center 5.787500000 GHz
Res BW 100 kHz #VBW 10 kHz

|4

FUNCTION | FUNCTION WIDTH
2,788 ms|(A)
5029 ms |

T aplent Spectrum Ans... | Bl Agierk BUSO0 Vector .. | Gl ColbxatonProperties | ) BOZ16.OFDNA Do,

EE®

Display

Q’Jﬂﬁ F4PM
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Table 7.4.7 Field strength of emissions outside restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:
TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

EMISSION BANDWIDTH:

TRANSMITTER OUTPUT POWER SETTINGS:

DETECTOR USED:
TRANSMITTER OUTPUT POWER:

RESOLUTION BANDWIDTH:
VIDEO BANDWIDTH:
TEST ANTENNA TYPE:

5725 - 5850 MHz
0.009 - 40000 MHz

3m

64QAM
PRBS
23.04Mbps

60 %

5 MHz
Maximum
Peak

25.77dBm at low carrier frequency
26.02dBm at mid carrier frequency
25.09dBm at high carrier frequency

100 kHz
300 kHz

Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Double ridged guide (above 1000 MHz)

Field strength . Field strength| Attenuation . .
Freiﬂu:ncy, of spurious, A;npenn_a rf\r)tinna dAZ'mUth; of carrier, below carrier, Lérg't’ Margil*n, Verdict
z dB(uV/m) polarization | height, m egrees dB(uV/m) dBc G dB
Low carrier frequency
No emissions were found | Pass
Mid carrier frequency
No emissions were found | Pass
High carrier frequency
No emissions were found | Pass
*- EUT front panel refers to 0 degrees position of turntable.
**. Margin = Attenuation below carrier — specification limit.
Table 7.4.8 Restricted bands
MHz MHz MHz MHz MHz GHz
0.09-0.11 8.37625 - 8.38675 73-74.6 399.9-410 2690 - 2900 10.6 -12.7
0.495 - 0.505 8.41425 - 8.41475 74.8 -75.2 608 - 614 3260 - 3267 13.25-13.4
2.1735 - 2.1905 12.29 - 12.293 108 - 121.94 960 - 1240 3332 - 3339 14.47 -14.5
4.125-4.128 12.51975 - 12.52025 123 - 138 1300 - 1427 3345.8 - 3358 15.35-16.2
4.17725 - 417775 12.57675 - 12.57725 149.9 - 150.05 1435 - 1626.5 3600 - 4400 17.7-214
4.20725 - 4.20775 13.36 - 13.41 156.52475 - 156.52525 1645.5 - 1646.5 4500 - 5150 22.01-23.12
6.215-6.218 16.42 - 16.423 156.7 - 156.9 1660 - 1710 5350 — 5460 23.6-24
6.26775 - 6.26825 16.69475 - 16.69525 162.0125 - 167.17 1718.8 -1722.2 7250 - 7750 31.2-31.8
6.31175 - 6.31225 16.80425 - 16.80475 167.72 - 173.2 2200 - 2300 8025 — 8500 36.43 - 36.5
8.291 - 8.294 25.5-25.67 240 - 285 2310 - 2390 9000 - 9200 Above 38.6
8.362 - 8.366 37.5-38.25 322 -335.4 2483.5 - 2500 9300 - 9500 )

Page 77 of 134




HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Verdict:

Date(s):

10/24/2012 -

10/25/2012

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Table 7.4.9 Field strength of spurious emissions above 1 GHz within restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:

5725 - 5850 MHz
1000 - 40000 MHz

TEST DISTANCE: 3m
MODULATION: 64QAM
MODULATING SIGNAL: PRBS

BIT RATE: 23.04Mbps
DUTY CYCLE: 60 %
EMISSION BANDWIDTH: 5MHz
TRANSMITTER OUTPUT POWER SETTINGS: Maximum

TRANSMITTER OUTPUT POWER:

RESOLUTION BANDWIDTH:

25.77dBm at low carrier frequency

26.02dBm at mid carrier frequency

25.09dBm at high carrier frequency
1000 kHz

TEST ANTENNA TYPE: Double ridged guide

TRy Antenna Azimuth Peak field strength(VBW=3 MHz) Average field strength(VBW=10 Hz) ‘
MHz ’Polarization Height, degrees; Measured,| Limit, Margin, |Measured, |[Calculated,] Limit, Margin, | Verdict

m dB(uV/m) 1dB(uV/m)] dB** dB(uVv/m) | dB(uV/m) |dB(uVv/m)| dB***

Low carrier frequency

11456.00 | Vert | 10 ] 180 | 5326 | 740 | 207 | 4478 | 3966 | 540 | -14.34 | Pass

Mid carrier frequency

1157505 ] Vet | 10 | 170 | 5522 | 740 | -188 | 5072 | 4560 | 540 | -840 | Pass

High carrier frequency

11692.00 | Vert | 10 J 170 | 5528 | 740 | -187 | 518 | 4677 | 540 | -723 | Pass

*- EUT front panel refers to 0 degrees position of turntable.

**. Margin = Measured field strength - specification limit.

***_ Margin = Calculated field strength - specification limit,

where Calculated field strength = Measured field strength + average factor.

Table 7.4.10 Average factor calculation

Transmission pulse

Transmission burst

Duration, ms

Period, ms

Duration, ms Period, ms

Transmission train
duration, ms

Average factor,
dB

2.788

5.029

NA NA NA

-5.12

*- Average factor was calculated as follows

for pulse train shorter than 100 ms:

for pulse train longer than 100 ms:

N Burst duration
Trainduration

Pulse duration
Pulse period

Average factor =20xlog,, [

Burst duration
100ms

Pulse duration "
Pulse period

Average factor =20 xlog,, (

x Number of bursts within pulse train]

x Number of bursts within 100 msJ
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Table 7.4.11 Field strength of spurious emissions below 1 GHz within restricted bands

ASSIGNED FREQUENCY BAND:
INVESTIGATED FREQUENCY RANGE:

TEST DISTANCE:

MODULATION:

MODULATING SIGNAL:

BIT RATE:

DUTY CYCLE:

EMISSION BANDWIDTH:

TRANSMITTER OUTPUT POWER SETTINGS:
TRANSMITTER OUTPUT POWER:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

5725 - 5850 MHz

0.009 — 1000 MHz

3m

64QAM

PRBS

23.04Mbps

60 %

5MHz

Maximum

25.77dBm at low carrier frequency
26.02dBm at mid carrier frequency
25.09dBm at high carrier frequency
1.0 kHz (9 kHz — 150 kHz)

9.0 kHz (150 kHz — 30 MHz)

120 kHz (30 MHz — 1000 MHz)

> Resolution bandwidth

TEST ANTENNA TYPE: Active loop (9 kHz — 30 MHz)
Biconilog (30 MHz — 1000 MHz)
Peak Quasi-peak Turn-table
Frequency, afifesion Measured emission Limit Antenna Antenna A .
. , , . N N . position**, Verdict
MHz dB(uv/m) dB (uV/m) dB (uV/m) Margin, dB* | polarization | height, m degrees
Low carrier frequency
37.53 25.2 21.0 40.0 -19.0 Vert 1.0 98 Pass
275.008 28.3 25.2 46.0 -20.8 Vert 1.0 164
Mid carrier frequency
37.53 25.2 21.0 40.0 -19.0 Vert 1.0 98 Pass
275.008 30.8 27.9 46.0 -18.1 Vert 1.0 174
High carrier frequency
37.46 271 23.2 40.0 -16.8 Vert 1.0 92 Pass
275.004 29.5 27.3 46.0 -18.7 Vert 1.0 178
*- Margin = Measured emission - specification limit.
**. EUT front panel refer to 0 degrees position of turntable.
Reference numbers of test equipment used
HL 0446 HL 0521 HL 0604 HL 0768 HL 0769 HL 1984 HL 2909 HL 3533
HL 3535 HL 3818 HL 3901 HL 4114 HL 4276 HL 4352 HL 4353

Full description is given in Appendix A.
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.32 Radiated emission measurements from 9 to 150 kHz at the low carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

(2]

L0G  REF 138.8 dBulsm

Semi anechoic chamber
3m
Vertical

ACTY DET: PEAK
MERS DET: FEAK GF AVG
HKR 3.2 kH:

71,92 gBplsn

T S —

db/

ATH
38 dE

WA 5B
it FC

ACORR por

ki d 1 TN

[ [ VAT Mo T o W

START 8.8 kHz
wIF EH 1.8 kHr

STOP 158.8 kHz

wAYE EW 3 LHz SUP 7R memc

Plot 7.4.33 Radiated emission measurements from 9 to 150 kHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

€2

LOG REF {38.4 dBuMsm

Semi anechoic chamber
3m
Vertical

ACTY DET: PEAK
MERS DET: FEAK GF AVG
HKR 3.8 kH:

.41 dEplin

18
dbs

—-__—_—_—"“‘———.

98 dB

Uf 5B

at FC
ACORE et

T T

s EUTT APSFS P ) RO

START 5.8 kHr
wIF EH 1.8 kHr

STOP 158,48 kH:z

wAUG EW 3 kHz SUP 7HE meec
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.34 Radiated emission measurements from 9 to 150 kHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3]
ACTY DET: FERK
MERS DET: FERK QF RAUG
NEF 9.9 LH:
78,16 dBylin
LOG  REF 138.@ dBuMsm
18 —]
dBs T —
ATH
58 dE T
1_‘__—_‘_"‘———._
A 5B
SCFC| g
ACORF m“whﬁwhiwww
ik a0 T
i s L (o s P P
START 9.8 kHz STOP {50.@ k7
nlF EH 1.8 kHz wANG BH 3 kHz SUP 7HE meec

Plot 7.4.35 Radiated emission measurements from 0.15 to 30 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
ALTY DET: FPERK
MERS DET: FEAK QF AYG
NEE 158 kHz

37,82 dBplin

L0G  REF 118.8 dBulsm
18
dbs -]
ATH
38 dE M

VA SB
50 FOp
ACORR i

START 198 kHz STOP 30.BE MH:z
wIF EW 9.8 kHr AUG EW 38 kH: SWP 2.49 emc
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Date of Issue: 30-Oct-12

HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.36 Radiated emission measurements from 0.15 to 30 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(&3]
ACTY DET: FERK
MERS DET: FERK QF RAUG
NEF 9.8 LH:
74,41 dBylsn
LOG  REF 138.@ dBuMsm
18 —]
dBs T —
ATH
5 oF T
1_‘__—_‘_"‘———._
A 5B
A CoRR s
T
i e YT M
START 9.8 kHz STOP {50.@ k7
nlF EH 1.8 kHz wANG BH 3 kHz SUP 7HE meec

Plot 7.4.37 Radiated emission measurements from 0.15 to 30 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical
(%]
ALTY DET: FPERK
MERS DET: FEAK QF AYG
NEE 158 kHz

39,34 dBplsm

LOG REF {18.8 dBuMsm

18
dE#n -
0 dB T
]
un 5B
5¢ (Lo,
ACORR B
L]

START 158 kfz STOF 30,68 iz

uIF BM 9.8 kHz  AUG BW 33 kH: SHP 243 ac
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HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.38 Radiated emission measurements from 30 to 1000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

(2]

L0G  REF BB.B dBul/m

L OET: FERK

MER: DET: FEAK GF AVG
MER 988,93 MH:z
£3.83 dBplisn

PREAMP 0K

18
dbs

I

HATH
B dB ;

W | e,

UR SE N TR

it FC
ACORR

START 3.8 HHz

ETOP 1.ABRA GH:

IF EH 128 kHz AUG EW 388 kHz WP 38T meec

Plot 7.4.39 Radiated emission measurements from 30 to 1000 MHz at the mid carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

€2

L0G REF BB.B dBulsm

L OET: FERK

MER: DET: FEAK GF AVG
MER 374,20 MH:
4,59 dEplin

FRERMF 0K

18
dbs

I

#ATH

B dB ;

LI
Uf 5B th

it FC

ACORR

SGTART 3@.8 NHz

SETOP 1.@OEA GH:

IF EH 128 kHz AUG EW 388 kHz WP 38T meec
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Report ID: RUGRAD_FCC.23642.docx
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.40 Radiated emission measurements from 30 to 1000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(&3]
ALT ¢+ PERK

Y ODET
MER: DET: FEAK GF AVG
MER 374.2 MH:
34,59 dBplisn

L0G  REF EB.B dBulsm FRERMF 0K
18
dbs i
HATH |
B oE , *

LI | ! Lok
WA 5B 4Yh wa*”
it FC
ACORR

START 3.8 HHz ETOP 1.ABRA GH:
IF EH 128 kHz AUG EW 388 kHz WP 38T meec
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Report ID: RUGRAD_FCC.23642.docx
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance verdict:

PASS

Date(s): 10/24/2012 - 10/25/2012
Relative Humidity: 46 %

Temperature: 24.1 °C Air Pressure: 1015 hPa | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.41 Radiated emission measurements from 1000 to 6000 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average
(&l (&l

ACTY DET: PERK

MERS DET: PERK OF AUG
MR 5.781 GH:
BE.38 dBylsn

ACTV DET: PEAK

MERS DET: PEAK QF AUG
MER 5,781 GHz
EE.249 dBulism

Ijg[) REF GB.H dBulsim FRERMP 0 Ijg[) REF EB.H dBulsm FRERMP 0

EHi EHi

B dB R e A AR B dB . A P

T WM =

WA 5B WA 5B

S0 FC S0 FC

ACORR ACORR

START 1,00 GHz ST0P E.HEA GA: START 1,00 GHz ST0P E.HEA GA:

wIF EW 1.8 HHz AUG EW 3 MHz WP 7HE mepc w1F EW 1.8 HHz LAUG EW 188 kHz WP 7EB meec

Plot 7.4.42 Radiated emission measurements from 4550 to 5460 MHz at the low carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(%]
ALTY DET: FPERK
MERS DET: FEAK QF AYG

MKER 5.1686 GHz
38.29 dEplsm

FRERMF 0K

EED REF EB.B dBulim

dbs

LI RN B ey rwerwes s oy e

B dE

Uf 5B

it FC
ACORR

START 4.5HER GHz
wIF EH 1.8 HNHz

AUG EW 3 MHz

ETOP 5,4GEA 0H:
SHP 2A.8 meRc
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.43 Radiated emission measurements from 1000 to 6000 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
(&
ALTY DET: PERK
MERS DET: FEAK OF AWG
MER S.7E@ GHz
EY.48 dBybsn
Ijg[] REF GB.H dBul/m PREAMF 1)
dbis
#ATH ot}
B dE MWWW
e e
VA SB
S FLC
ACORR
TART 1.@BE GHz STOP E.BEE GH:z
RIF EW 1.8 NHz AVG EW 3 MHz WP 7HE mepc

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

(&l
ALTY DET: PERK
MERS DET: FEAK OF AWG
MER 5.7B@ GHe
EE.47 dBulsn
L0G  REF GA.B dBulsm PREAMF 1)
18
dbs
#ATH
A dE L
N
VA SB
it FC
ACORR
START 1.BBA GHz STOP 6.68d GAs
uIF BW 1.8 HHz RAVG BW 188 kHz WP 7EE meec

Plot 7.4.44 Radiated emission measurements from 4550 to 5460 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

€2

L0G REF BB.B dBulsm

Semi anechoic chamber
3m
Vertical and Horizontal

L OET: FERK
MER: DET: FEAK QF AVG
MR 5, 4@BA GH:z
3B.21 dEplsm

FRERMF 0K

18
dbs

L1 B e apmpersmn wasrwwy v e e

B dE

UA 5B
it FC
ACORR

START 4.5HER GHz

ETOP S.4EBA GH:

wIF EH 1.8 HNHz AUG EW 3 MHz SHP 2.8 meBc
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.45 Radiated emission measurements from 1000 to 6000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
DETECTOR: Peak DETECTOR: Average
(&l (&l
ALTY DET: FERK ALTY DET: FERK
MERS DET: FERKE QF AUG MERS DET: FERKE QF AUG
MKR 5.B2@ GHz MKR S.B2@ GHz
59,78 dEp\sn 98,67 dBplsn
SED REF 6.8 dBulsm PREAMP 0K SED REF 6B.8 dBub/m PREAMP 0K
i .% i
YT
B dE T ettt Hatneting R i dE ) o
i - MW N
VR SB VR SB
SCFC SCFC
ACORR ACORR
GTART 1.@BA CHz STAP E.BBE CHz GTART 1.@BA CHz STAP E.BBE CHz
wlF EW 1.8 NH:z AWG EW 3 MHz SUP 7ER meec wlF EW 1.8 NH:z tAUG EW 188 kHz WP 7HE meec

Plot 7.4.46 Radiated emission measurements from 4550 to 5460 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
(%]
ACT : PERK

Y ODET
MER: DET: FEAK QF AVG
MKR 5,428 GH:z
38.26 dEplsm

LOG REF BR.R dBuls/m PREAMP 0K
18
dbs
L RN B e oy e s e, S e e e

B dE

UA 5B
it FC
ACORR

START 4.5HER GHz ETOP 5.4GBA GH:
wIF EH 1.8 HNHz AUG EW 3 MHz SHP 2H.B meRc
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.47 Radiated emission measurements from 6000 to 18000 MHz at the low carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

# Agllent 173503 Oct 25, 2012 R T

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

u Agllent 173837 Oct 25, 2012 R T

Mkr1 17.07 GHz

Mkr1 17.07 GHz

Ref 80 dBpvim Atten 5 dB 61.39 dBpim Ref 60 dBpvim Atten 5 dB 50.51 dBpim
Peak Peak N
Log Log )
10 1 10 IR ]
dB/ 3 dB/ T it ekl el

o R PRSP S IV
DI DI Marker
7.0 54.0
dByiv aspim 17.070000000 GHz

50.51 dBp\V/m

W1 52 W1 52
53 FC 53 FC
A AL A AL
Start 6 GHz Stop 18 GHz Start 6 GHz Stop 18 GHz
Res BW 3 MHz VBW 3 MHz Sweep 60 ms (401 pts) Res BW 3 MHz #VBW 10 kHz Sweep 325 ms (401 pts)

Plot 7.4.48 Radiated emission measurements from 6000 to 18000 MHz at the mid carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

#0 Agllent 174340 Oct 25, 2012 R T

Semi anechoic chamber
3m

Vertical and Horizontal
DETECTOR: Average

= Agllent  17:41:22 Oct 25, 2012 R T

Mkr1 17.13 GHz
Ref 80 dBpvim 55.95 dBpim
Peak
Log
10
dB/

Atten 5 dB

N L i
DI Marker

Zhin17.130000000 GHz

55.95 dBu\im

W1 52
53 FC
A AN

Start 6 GHz Stop 18 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 60 ms (401 pts)

Mkr1 17.07 GHz
Ref 60 dBpivim 49.87 dBpivim
Peak
Log Py
I —

Atten 5 dB

10 I
a8 HW#NA_NWM\__M

DI ‘Marker
217.070000000 GHz

49.87 dBu\/m

W1 52
53 FC
A AA

Start 6 GHz Stop 18 GHz
Res BW 3 MHz #VBW 10 kHz Sweep 325 ms (401 pts)
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Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.49 Radiated emission measurements from 6000 to 18000 MHz at the high carrier frequency

TEST SITE: Semi anechoic chamber

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

a Agilent 1750020 Oct 25, 2012 R T i Agllent  17:53:25 Oct 25, 2012 R T

Mkr1 16.80 GHz Mkr1 17.01 GHz
Ref 80 dBpvim Atten 5 dB 55.97 dBpim Ref 60 dBpivim Atten 5 dB 46.76 dBpivim
Peak Peak
Log Log 1
::3; ::I:;J 1 T
bprnon oo | o=
WM - it
A gtect ‘“
TPl
DI Marker DI ‘Marker
2 16.800000000 GHz ~617.010000000 GHz
55.97 dBuV/m 46.76 dBu\V/m

W1 52 W1 52
53 FC 53 FC
A AL AAA
Start 6 GHz Stop 18 GHz Start 6 GHz Stop 18 GHz
#Res BW 1 MHz VBW 3 MHz Sweep 60 ms (401 pts) #Res BW 1 MHz #VBW 10 kHz Sweep 975 ms (401 pts)

Plot 7.4.50 Radiated emission measurements from 18000 to 26500 MHz at the low carrier frequency

TEST SITE: OATS
TEST DISTANCE: 3m
ANTENNA POLARIZATION: Vertical and Horizontal
s Agilent @R
Mkrl 24.928 GHz
Ref 60 dBpil/m #fitten 6 dB 49.89 dBp/m
#Peak
Log T
16
dB/ N ) . MW‘MWMW
g‘w Marker

dEwv/h24.928000000 GHz
Lofiv | 49.09 dBpVU/m

Wl 32
33 FC
A AA
[A(OR
FTun
Swp

Start 18.606 GHz Stop 26.500 GHz
#Res BW 1 MHz #YBH 3 MHz Sweep 42.52 ms (601 pts)
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance Verdict:

Date(s):

PASS

Air Pressure: 1015 hPa

Temperature: 24.1 °C

10/24/2012 - 10/25/2012
Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.51 Radiated emission measurements from 18000 to 26500 MHz at the mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

3% Agilent

Ref 60 dBpY/m

OATS
3m
Vertical and Horizontal
o R
Mirl 26.387 GHz
#ftten 6 dB 48.28 dBp/m

#Peak
Log

1

18
dB/

4

o (Marker

dew/426.387000000 GHz

Lefv | 48.28 dBpV/m

Wl 52

33 FC
A AR

[A(OR
FTun

Swp

Start 18.606 GHz
#Rkes BW 1 MHz

Stop 26.589 GHz

#BW 3 MHz Sweep 42.52 ms (601 pts)

Plot 7.4.52 Radiated emission measurements from 18000 to 26500 MHz at the high carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:

3% Agilent

Ref 60 dBpY/m

OATS
3m
Vertical and Horizontal

@R
Mkrl 24.978 GHz

#Atten 6 dB 46.97 dBpd/m

#Peak
Log

18
dB/

1
&

o (Marker

dEwy/h24.970000000 GHz

Lefv | 46.97 dBpV/m

Wl 52

33 FC
A AR

[A(OR
FTun

Swp

Start 18.606 GHz
#Rkes BW 1 MHz

Stop 26.589 GHz

#BW 3 MHz Sweep 42.52 ms (601 pts)

Page 90 of 134



HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.53 Radiated emission measurements from 26500 to 40000 MHz at the low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

% Agilent QR % Agilent QR

Mkrl 39.617 5 GHz Mkrl 39.655 8 GHz
Eggask@ dBpll/m #fitten 2 dB 57.81 dBwl/m Eegaak@ dBpll/m #fitten 2 dB 49,68 dBwl/m
Log Log T
18 18
4B/ . 4B/ M”‘”’MM
g ey ] it ‘”“""x“’ [ St

?‘4@ Marker ...l 2‘4@ Marker
aBpv/39.617500000 GHz 4Bpv/139.685000000 GHz
Lerv | 57.81 dBpV/m Lerv | 49,88 dBpV/m
WS WS
$3 FC $3 FC
A AA A AA
£0F): £0F):
FTun FTun
Smp Sp

Start 26.500 0 GHz
#Res B 1 MHz

#JBH 3 MHz

Stop 40.000 @ GHz
Sweep 67.52 ms (61 pts)

Start 26.508 @ GHz

#Res B 1 MHz

#YBH 38 kHz

Stop 40.000 @ GHz
Sweep 351.1 ms (6B1 pts)

Plot 7.4.54 Radiated emission measurements from 26500 to 40000 MHz at the mid carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

% Agilent QR % Agilent QR

Mkrl 38.222 5 GHz Mkrl 39.662 5 GHz
Ref 88 dBpk/m #Atten 2 dB 56.56 dBpl/m Ref 68 dBpl/m #Atten 2 dB 43.71 dBpd/m
#Peak #Peak
Log Log T
18 18
B/ ) B/ | T
|t I R
o]

0y IMarker. . s 0., [Marker
dBwy/h38.222500000 GHz dBwy/(39.662500000 GHz
Lorv | 56.86 dBpY/m Lorv | 48.71 dBpY/m
ul g2 ul g2
$3 FC $3 FC
A AA A AA
£ £
FTun FTun
Smp Sp
Start 26.508 @ GHz Stop 46.000 0 GHz  Start 26.500@ @ GHz Stop 46,000 0 GHz
#Res BH 1 MHz #UBH 3 MHz Sweep 67.52 ms (61 pts) #Res BH 1 MHz #UBH 38 kHz Sweep 351.1 ms (6B1 pts)
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Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification: FCC section 15.247(d), Radiated spurious emissions

Test procedure: 558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —

Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC
Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.55 Radiated emission measurements from 26500 to 40000 MHz at the high carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical and Horizontal

DETECTOR: Peak DETECTOR: Average

% Agilent QR % Agilent QR

Mkrl 39.707 5 GHz Mkrl 38.447 5 GHz
Ref 8@ dBpl/m #Atten 2 dB 57.31 dBpi/m Ref 6@ dBpl/m #Atten 2 dB 48.74 dBpi/m
#Peak #Peak
Log Log T
1@ 1@
dB/ dB/
1
3

?‘4 ¢ Marker 2‘4 ¢ Marker
dBwy/h39.707500000 GHz dewy/h38.447500000 GHz
Lorv | 57.31 dBpY/m Lorv | 48.74 dBpY/m
Wl 52 Wl 52
$3 FC $3 FC
A AA A AA
£if): £if):
FTun FTun
Smp Sp
Start 26.508 @ GHz Stop 46.000 0 GHz  Start 26.500@ @ GHz Stop 46,000 0 GHz
#Res BH 1 MHz UBH 3 MHz Sweep 67.52 ms (61 pts) #Res BH 1 MHz #UBH 38 kHz Sweep 351.1 ms (6B1 pts)
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.56 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Vertical

DETECTOR: Peak DETECTOR: Average

% Agilent QR % Agilent QR

Mkrl 11.456 417 GHz Mkrl 11.456 8680 GHz

Ref 68 dBpl/m #Atten 2 dB 53.26 dBpl/m Ref 68 dBpl/m #Atten 2 dB 4478 dBpl/m
#Peak 1 #Peak |
Lag % ‘ Log |
18 ki s Fel o it 18
® [ dB/ s
0ol 0ol
54.8 ,Marker 54.8
aepv/p11.456417000 GHz B/
Lofv | 53.26 dBpV/m LoPy
W52 W52
33 FC 33 FC
A AR A AR
£0f): £0f):
FTun FTun
Swp Swp
Center 11.456 408 GHz Span 18 MHz Center 11.456 408 GHz Span 18 MHz

#Res BH 1 MHz UBH 3 MHz Sweep 1 ms (BO1 pts)

#Res BH 1 MHz #VBW 1 kHz

Sweep 7.8 ms (BB1 pts)

Plot 7.4.57 Radiated emission measurements at the second harmonic of low carrier frequency

TEST SITE: OATS

TEST DISTANCE: 3m

ANTENNA POLARIZATION: Horizontal

DETECTOR: Peak DETECTOR: Average

% Agilent QR % Agilent QR

Mkrl 11.453 667 GHz Mkrl 11.456 8680 GHz
Ref 68 dBpl/m #Atten 2 dB 50.12 dBpl/m Ref 68 dBpl/m #Atten 2 dB 41.18 dBpl/m
#Peak #Peak
Log (‘) Log
ég ’ [RETYEPE TR ST SRV EN MRS TN PYSTIY) ATERUING e ég ’
9

o, |Marker o, |Marker
aepv/r11.453667000 GHz aepv/r11.456000000 GHz
Lofv | 50.12 dBpV/m Loy | 41,10 dBpV/m
W52 W52
33 FC 33 FC
A AR A AR
£ £
FTun FTun
Swp Snp
Center 11.456 408 GHz Span 18 MHz Center 11.456 408 GHz Span 18 MHz
#Res BH 1 MHz UBH 3 MHz Sweep 1 ms (BO1 pts) #Res BH 1 MHz 4UBH 1 kHz Sweep 7.8 ms (BB1 pts)

Page 93 of 134



HERMON LABORATORIES

Report ID: RUGRAD_FCC.23642.docx
Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance

Date(s): 10/24/2012 - 10/25/2012

Verdict: PASS

Temperature: 24.1 °C Air Pressure: 1015 hPa

Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.58 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE:

TEST DISTANCE:

ANTENNA POLARIZATION:

DETECTOR: Peak

i Agilent @R

Mirl 11.575 050 GHz

ng E@ dBrY/m #Atten 2 dB 55.22 dBpY/m
Log
18
dB/
ol Mal’kﬁlui‘l.’ Uit RGO e

74.8

appv/}11.575050000 GHz
Lafiv | 55.22 dBpW/m

U $2
33 FC
A AR
£
FTun
Swp

Center 11.575 608 GHz
#Res BH 1 MHz

Span 18 MHz

WBH 3 MHz Sweep 1 ms (6Q1 pts)

OATS

3m

Vertical

DETECTOR: Average

% Agilent @R
Mirl 11.575 650 GHz
Ref 60 dBpY/m #Atten 2 dB 50.72 dBpl/m
#Peak T
Log
) e
dB/

DS S R

ol
2 Marker

appv/f11.575050000 GHz
Lafiv | 5@.72 dBpW/m

U $2
33 FC
A AR
£
FTun
Swp

Center 11.575 608 GHz
#Res BH 1 MHz

Span 18 MHz

#UBH 1 kHz Sweep 7.8 ms (BO1 pts)

Plot 7.4.59 Radiated emission measurements at the second harmonic of mid carrier frequency

TEST SITE:
TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
% Agilent @R
Mirl 11.573 567 GHz

Ref 68 dBpY/m #Atten 6 dB 53.37 dBpd/m

#Peak

Loe

Log ;

18 e AT AT e R A o

ol
2 Marker

appv/f11.573567000 GHz

Lafv | 53.37 dBpU/m
v s

53 FC
A AA

£
FTun

Swp

Center 11.575 608 GHz
#Res BH 1 MHz

Span 18 MHz

WBH 3 MHz Sweep 1 ms (6Q1 pts)

OATS

3m

Horizontal
DETECTOR: Average

% Agilent @R
Mkrl 11.575 958 GHz
Ref 66 dBRY/m #Atten 6 dB 42,65 dBpY/m
#Peak ‘
Log ‘
18 !

dB/ o

P —— T —— e ————

ol
2 Marker

appy/f11.575050000 GHz
Lafiv | 42.65 dBpW/m

U $2
33 FC
A AR
£
FTun
Swp

Center 11.575 608 GHz
#Res BH 1 MHz

Span 18 MHz

#UBH 1 kHz Sweep 7.8 ms (BO1 pts)
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode:

Compliance

Date(s):

10/24/2012 - 10/25/2012

Verdict:

PASS

Temperature: 24.1 °C

Air Pressure: 1015 hPa

Relative Humidity: 46 %

| Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

Plot 7.4.60 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak

&% Agilent

Ref 86 dBpY/m #Atten 5 dB

¢ R

Mirl 11.692 117 GHz

55.28

dBpY/m

#Peak
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18
dB/

e,
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v s
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£
FTun

Swp

Center 11.692
#Res BH 1 MHz

00 GHz
YBH 3 MHz

Span 18 MHz
Sweep 1 ms (601 pts)
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3m
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DETECTOR: Average

&% Agilent

R;f 6O dBpW/m #Atten 5 dB
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Mirl 11.692 080 GHz
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dB/
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L 51.89 dBpVU/m
v s

53 FC
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£
FTun

Swp

Center 11.692
#Res BH 1 MHz

08 GHz
#YBH 1 kHz

Span 18 MHz
Sweep 7.8 ms (BO1 pts)

Plot 7.4.61 Radiated emission measurements at the second harmonic of high carrier frequency

TEST SITE:

TEST DISTANCE:
ANTENNA POLARIZATION:
DETECTOR: Peak
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Ref 66 dBpY/m #Atten 5 dB
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appv/}11.69151700@ GHz

Lafv | 50.38 dBpU/m
v s

53 FC
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Sweep 1 ms (601 pts)
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DETECTOR: Average
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Mirl 11.692 080 GHz
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Span 18 MHz
Sweep 7.8 ms (BO1 pts)
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Radiated spurious emissions

Test procedure:

558074 D01 DTS Meas Guidance vO1/ANSI C63.4, Section 13.1.4

Test mode: Compliance —
Date(s): 10/24/2012 - 10/25/2012 Verdict: PASS
Temperature: 24.1 °C Air Pressure: 1015 hPa Relative Humidity: 46 % | Power Supply: 48 VDC

Remarks: EUT with 16 dBi dual slant antenna

X L

Plot 7.4.62 Transmission pulse duration
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HERMON LABORATORIES

Test specification: FCC section 15.247(d), Band edge emissions
Test procedure: 558074 D01 DTS Meas Guidance v01
Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:
7.5 Band edge emissions at RF antenna connector
751 General
This test was performed to measure band edge emissions at RF antenna connector. Specification test limits are
given in Table 7.5.1.
Table 7.5.1 Band edge emission limits
Output power Assigned frequency, MHz Attenuation below carrier*, dBc
902.0 — 928.0
Peak 2400.0 — 2483.5 20.0
5725.0 — 5850.0
902.0 — 928.0
Averaged over a time interval 2400.0 — 2483.5 30.0
5725.0 — 5850.0
* - Band edge emission limit is provided in terms of attenuation below the peak of modulated carrier measured with
the same resolution bandwidth.
7.5.2 Test procedure
7.5.2.1 The EUT was set up as shown in Figure 7.5.1, energized normally modulated at the maximum data rate and its
proper operation was checked.
7.5.2.2 The EUT was adjusted to produce maximum available to end user RF output power at the lowest carrier frequency.
7.5.2.3 The spectrum analyzer span was set to capture the carrier frequency and associated modulation products. The
resolution bandwidth was set wider than 1 % of the frequency span.
7.5.2.4 The spectrum analyzer was set in max hold mode and allowed trace to stabilize. The highest emission level within
the authorized band was measured.
7.5.2.5 The maximum band edge emission and modulation product outside of the band were measured as provided in
Table 7.5.2 and associated plots and referenced to the highest emission level measured within the authorized
band.
7.5.2.6 The above procedure was repeated with the EUT adjusted to produce maximum RF output power at the highest

carrier frequency.

Figure 7.5.1 Band edge emission test setup

Power
meter
Synchronization
Ant. 1 Coupler Attenuator Spectrum
analyzer
EUT
Ant. 2 Attenuator Termination
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

9/12/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

ASSIGNED FREQUENCY RANGE:

DETECTOR USED:

MODULATING SIGNAL:

TRANSMITTER OUTPUT POWER SETTINGS:

RESOLUTION BANDWIDTH:

VIDEO BANDWIDTH:

ANTENNA 1
CANNEL BANDWIDTH

Table 7.5.2 Band edge emission test results

5725-5850 MHz

Average

PRBS

Maximum

100 kHz

= RBW

5 MHz

Frequency, Ban(;tegr?tir?rrgslsmn Emission at carrier, Attenuation below carrier, Limit, Margin, Verdict
MHz dBm dBm dBc dBc dB*
QPSK
5728 -16.56 13.700 30.260 30 0.260 Pass
5846 -17.01 14.881 31.891 1.891
64 QAM
5728 -17.37 15.510 32.880 30 2.880 Pass
5846 -16.66 13.969 30.629 0.629
CANNEL BANDWIDTH 10 MHz
Frequency, Band edge emission, | Emission at carrier, Attenuation below carrier, Limit, Margin, Verdict
MHz dBm dBm dBc dBc dB*
QPSK
5730.5 -21.10 11.482 32.582 30 2.582 Pass
5844.0 -20.07 10.340 30.410 0.410
64 QAM
5730.5 -20.73 11.614 32.344 300 2.344 Pass
5844.0 -20.32 10.653 30.973 ) 0.973
ANTENNA 2
CANNEL BANDWIDTH 5 MHz
Frequency, Banc;te;ir?tir?rr]r;slsmn Emission at carrier, Attenuation below carrier, Limit, Margin, verdict
MHz dBm dBc dBc dB*
dBm
QPSK
5728 -15.67 15.185 30.855 30 0.855 Pass
5846 -18.56 11.464 30.024 0.024
64 QAM
5728 -16.24 14.243 30.483 30 0.483 Pass
5846 -18.59 11.460 30.050 0.050
CANNEL BANDWIDTH 10 MHz
Frequency, Band edge emission, | Emission at carrier, Attenuation below carrier, Limit, Margin, Verdict
MHz dBm dBm dBc dBc dB*
QPSK
5730.5 -18.55 11.796 30.346 30 0.346 Pass
5844.0 -20.62 10.413 31.033 1.033
64 QAM
5730.5 -20.41 11.567 31.977 300 1.977 Pass
5844.0 -19.64 10.642 30.282 ) 0.282
*- Margin, dB = Attenuation below carrier — specification limit.
Reference numbers of test equipment used
[ HL3301 | HL3302 HL 3442 | HL 3781 HL3818 | HL3868 |

Full description is given in Appendix A.
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Report ID: RUGRAD_FCC.23642.docx

Date of Issue: 30-Oct-12

Test specification:

FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

9/12/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.5.1 The highest band edge emission at low carrier frequency, 5 MHz BW, QPSK modulation, Antenna 1

5 Agilent

Ref 28

dBm Atten 18 dB

@R

Mkrl 5.727 866 GHz
13.79 dBm

#Hvg

Log
1@

dB/

Offst

32.4
dB

A,

|‘||11I Ilkl

PAvg

HL §2

Center

#Res BH 100 kHz
RHS Results rroq 0ffcet  Ref Bl dBe Lawer gy

5.728 800 GHz

Carrier Power 3,458 MHz =~ 1@8.8 kHz -39.72

23.16
5.0888

dbm /  3.158 MHz  186.8 kHz -43.33
§ MHz  3-258 MHz  188.8 kHz -43.72
3.358 MHz  1B.8 kHz -46.68
3.458 MHz  1B8.8 kHz -4E.31

YEW 1 MHz

-16.56 -42.149
-28.17 -45.87
-28.57 -43.98
-23.44 -43.18
-22,15 -44.87

-1
-2
-2
-2
-2

B Span 18 MHz

Sweep 2.92 ms (61 pts)

dBe UPPer gin

9.64
2.72
H.6H
B.az
1.71

Plot 7.5.2 The highest band edge emission at low carrier frequency, 5 MHz BW, 64QAM modulation, Antenna 1

- Agilent o R
Mkrl 5.729 767 GHz
Ref 28 dBm Atten 18 dB 15.51 dBm
#Avg .
Log
18
4B/ i
0ffst I L L} rw a1 I A |
32.4 3 , T H
3B ] 1l ’ﬂw’f
T T ] |||
PAwvy
H1 $2
Center 5.728 B00 GHz " Span 16 MHz
#Res BH 108 kHz VEH 1 MHz Sweep 2.92 ms (601 pts)
RMS Results Freq 0ffset Ref BW dBc Lower ggg dBc Upper ggg
Carrier Power  3.858 MHz  100.8 kHz -48.24 -17.37 -42.97 —28.89
22.88 dBm /  3.158 MH=  1RB.A kHz -46.28 -23.4R -45.63 -22.15
C.ooeEE Mz 3-250 MHz  188.8 kHz -45.22 -22.34 -44.83 -21.85
3.358 MHz  188.8 kHz -49.97 -27.89 -30.69 -16.81
3.458 MHz  188.8 kHz -46.83 -23.15 -51.11 -28.23
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Test specification:

FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.5.3 The highest band edge emission at high carrier frequency, 5 MHz BW, QPSK modulation, Antenna 1

% Agilent R
Mkrl 5.847 217 GHz
Ref 28 dBm Atten 10 dB 14.881 dBm
#Hvg i
Log
1@
dB/
Offst et I[l [
32.4 ; T T fe— T
=t i
T | ‘ T T
PAvg
168
HL $§2
Center 5.846 008 GHz B Span 18 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 2.92 ms (61 pts)
RMS Results Fraq 0ffset  Ref B dBc Lower ggn dBc UPPer gBn
Carrier Power 4,850 MHz  108.8 kHz -48.54 -17.38 -44.91 -21.67
23.24 dBm /  4.150 MHz  1@8.8 kHz -45.27 —22.82 -42.97 -19.72
c.6aaa8 Miz  4-258 MHz  188.8 kHz -41.82 -17.77 -38.63 -15.38
4,356 MHz  1B8.0 kHz -41.83 -18.59 -48.26 -17.81
4,458 MHz  188.0 kHz -43.63 -28.39 -42.72 -19.47

Plot 7.5.4 The highest band edge emission at high carrier frequency, 5 MHz BW, 64QAM modulation, Antenna 1

% Agilent O R
Mkrl G5.846 4808 GHz
Ref 28 dBm Atten 10 dB 13.963 dBm
#Fug .
Log
1@ gl
dB/ i .
0ffst o LR
324 j T ;
g .
LI |
PRva
168
HL 52
Center 5.846 000 GHz B Span 16 MHz
#Res EW 108 kHz VYEH 1 MHz Sweep 2.92 ms (BO1 pts)
RMS Results Freq 0ffset  Ref BW dBc Lawer gy dBe UPPer ggn
Carriar Power 4,850 MHz  186.8 kHz -43.63 -28.55 -41.18 -18.89
23.89 dBm /  4.158 MHz  1@A.A kHz -47.66 -24.57 -30.74 -1E.66
5.58888 MH= <250 MHz  1@0.8 kHz -39.98 -16.98 -43.23 -208.14
4.350 MHz  100.8 kHz -43.19 -28.11 -41.58 -18.49
4.450 [MHz  108.8 kHz -41.74 -18.65 -48.81 -16.92
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Test specification: FCC section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.5.5 The highest band edge emission at low carrier frequency, 10 MHz BW, QPSK modulation, Antenna 1

% Agilent R
Mkrl 5.738 975 GHz
Ref 30 dBm Atten 10 dB 11.482 dBm
#Hvg
Log
1@
dB/
Offst
32.4 T M
dB Ly hp l
“ l . # |‘ T T [T
I |'
PAvg
168
HL $§2
Center 5.736 508 GHz B Span 15 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 4.4 ms (61 pts)
RMS Results Fraq 0ffset  Ref BW  dBc Lower ggn dBc UPPer gBn
Carrier Power 5559 MHz  108.8 kHz -46.42 -22.87 -48.61 -25.16
23.45 dBm /  5.650 MHz  1@8.8 kHz -46.95 -23.50 -45.20 -21.84
18.0888 MHz  5-758 MHz  1B8.8 kHz -44.55 -21.1A -44.19 -20.75
5.856 MHz  1B8.0 kHz -47.38 -23.83 -47.92 -24.48
5,956 MHz  188.0 kHz -51.71 -28.27 -46.54 -23.89

Plot 7.5.6 The highest band edge emission at low carrier frequency, 10 MHz BW, 64QAM modulation, Antenna 1

% Agilent O R
Mkrl 5.727 500 GHz
Ref 30 dBm Atten 18 dB 11.614 dBm

#Fug
Log
1@
dB/ T
Offst |.
324 T T W
" WMMA
"]
PRva
168
HL 52
Center 5.736 500 GHz B Span 15 MHz
#Res EW 108 kHz VYEH 1 MHz Sweep 4.4 ms (GO1 pts)
RM$ Results Freq 0ffset  Ref BW  dBc Lower ggn dBc UPRer ggn
Carriar Power G5.6EQ MHz  188.8 kHz -43.93 -28.72 -44.18 -20.08
23.28 dBm /  5.E58 MHz  1AA.A kHz -45.68 -22.48 -44.11 -208.91
19.8888 MH=  S5-758 MHz  1@0.8 kHz -47.18 -23.98 -44.89 -28.89
£.850 MHz  100.8 kHz -46.34 -22.14 -47.78 -24.58
5.950 [MHz  108.8 kHz -48.84 -25.64 -45.82 -22.63
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Test specification:

FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.5.7 The highest band edge emission at high carrier frequency, 5 MHz BW, QPSK modulation, Antenna 1

% Agilent R
Mkrl 5.842 688 GHz
Ref 30 dBm Atten 10 dB 10,348 dBm
#Hvg
Log 1
1@ <
dB/ |
Offst In
32.4 T T L
dB ! .h.|lw[ luﬁ
1 H ] P i
PAvg
168
HL $§2
Center 5.544 889 GHz B Span 15 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 4.4 ms (61 pts)
RHS Results rroq 0ffcet  Ref Bl dBe Lower gop dBe UpPer ypp
Carrier Power  B.B58 MHz  108.8 kHz -46.34 -24.84 -45.18 -22.88
22,30 ¢Bm /  6.150 MHz  188.8 kHz -46.58 -24.28 -42.69 -20.48
18.0896 Mz  B-258 MHz  18A.8 kHz -48.35 -18.86 -44.37 -22.87
£.356 MHz  1BB.0 kHz -45.48 -23.18 -43.72 -21.43
6.458 MHz  188.0 kHz -47.56 -2E.27 -44.85 -22.85

Plot 7.5.8 The highest band edge emission at high carrier frequency, 5 MHz BW, 64QAM modulation, Antenna 1

% Agilent O R
Mkrl 5.843 975 GHz
Ref 38 dBm Atten 18 dB 10,653 dBm
#Fug |
Loy 1
1@ ¢
dB/
Offst ‘[
324 IT Tt T ‘
3 W o ] ! \
T T T
[T H
PRva
166
HL $2
Center 5.544 @09 GHz B Span 15 MHz
#Res EW 108 kHz VYEH 1 MHz Sweep 4.4 ms (GO1 pts)
RMS Results Freq 0ffset  Ref BW dBc Lawer gy dBe UPPer ggn
Carrier Power B850 MHz  108.8 kHz -46.37 —24.44 -43.44 -21.58
21.93 dBm /  B.158 MHz  1AA.A kHz -44.78 —22.77 -42.75 -20.32
10.0888 Mhz  B-250 MHz  188.8 kHz -43.81 -21.88 -44.99 -23.86
£.356 MHz  188.0 kHz -41.18 -19.25 -42.83 -20.98
6.458 MHz  1BB.0 kHz -44.38 -22.87 -43.98 -21.97
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Test specification: FCC section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.5.9 The highest band edge emission at low carrier frequency, 5 MHz BW, QPSK modulation, Antenna 2

% Agilent R

Mkrl 5.728 367 GHz
Ref 30 dBm Atten 10 dB 15.185 dBm
#Hvg .
Log (f

18 L . .
ey [

i i B e - My
dB | w,hﬁ

PAvg
168
HL $§2
Center 5.728 G080 GHz B Span 18 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 2.92 ms (61 pts)
RHS Results rroq 0ffcet  Ref Bl dBe Lower gop dBe UpPer ypp
Carrier Power 3,858 MHz  108.8 kHz -39.17 -16.28 -37.13 -14.17
22,96 ¢Bm /  3.150 MHz  188.8 kHz -41.83 -18.87 -41.77 -18.88
c.6aaaa Miz  3-250 MHz  18A.8 kHz -38.63 -15.67 -37.A9 -14.12
3.356 MHz  1B8.0 kHz -48.78 -17.74 -42.62 -19.65
3.458 MHz  188.0 kHz -42.58 -19.64 -30.27 -16.31

Plot 7.5.10 The highest band edge emission at low carrier frequency, 5 MHz BW, 64QAM modulation, Antenna 2

% Agilent O R
Mkrl 5.728 7008 GHz
Ref 38 dBm Atten 10 dB 14.243 dBm
#Fug
Log 1
1@
e A g
st
o *J i L
dB
T
PRva
168
HL 52
Center 5.728 000 GHz B Span 16 MHz
#Res EW 108 kHz VYEH 1 MHz Sweep 2.92 ms (BO1 pts)
RMS Results Freq 0ffset  Ref BW dBc Lawer gy dBe UPPer ggn
Carriar Power 3,850 MHz  186.8 kHz -42.19 -28.11 -42.87 -20.08
22.88 dBm /  3.158 MHz  1@A.A kHz -38.45 -1F.37 -41.82 -19.75
5.58888 MH=  3-250 MHz  1@0.8 kHz -38.31 -16.24 -42.24 -28.17
3.350 MHz  100.8 kHz -41.28 -18.21 -41.33 -19.26
3.450 [MHz  108.8 kHz -48.42 -18.34 -39.24 -17.16
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Test specification:

FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode:

Compliance

Date(s):

9/12/2012

Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1006 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.5.11 The highest band edge emission at high carrier frequency, 5 MHz BW, QPSK modulation, Antenna 2

% Agilent R
Mkrl 5.845 117 GHz
Ref 30 dBm Atten 10 dB 11.464 dBm
#Hvg
Log 1
1@ , k4 ,
dB/
Offst IIH
32.4 T T T T
dB i m@ﬁ‘
1
[ﬂmi?qh 0 1l | 0
PAvg
168
HL $§2
Center 5.846 408 GHz B Span 18 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 2.92 ms (61 pts)
RMS Results Fraq 0ffset  Ref B dBc Lower ggn dBc UPPer gBn
Carrier Power 4,850 MHz  108.8 kHz -45.93 -25.22 -42.53 -21.77
26,76 dBm /  4.158 MHz  1@8.8 kHz -43.28 —22.82 -42.87 —22.1
c.6aaaa Miz  4-250 MHz  18A.8 kHz -43.25 —22.49 -43.14 -22.38
4,356 MHz  1B8.0 kHz -41.46 -2E.71 -48.81 -20.85
4,458 MHz  188.0 kHz -47.14 -26.38 -30.32 -18.56

Plot 7.5.12 The highest band edge emission at high carrier frequency, 5 MHz BW, 64QAM modulation, Antenna 2

A

Ref 38
#Fug
Log
1@
dB/
Offst
324
dB

PRva
168
HL 52
Center

gilent

dBm

Atten 10 dB

¢ R

Mkrl 5.845 117 GHz
11.468 dBm

1
k4

Fihy

Pt

W( !

i

5.846 @00 GHz

#Res BH 1080 kHz

RMS Results rreq 0ffset

Carria

r Powar 4,858 MHz
28.73 dEm ¢ 4.158 MHz
4.250 MHz

50980 MHz 130 THz
4,458 [MHz

Ref Bl
166.8 kHz
1HA.H kHz

188.8 kHz

VEW 1 MHz
dBc Lower gpp dEc UPPer ggp
4.0 —25.23 -42.58 21,85
-43.25 —22.52 -42.42 -22.19
-43.23 -22.51 -43.18 -22.45
41,48 ~208.76 -48.82 -20.89
-47.18 -26.46 -30.32 -18.58

B Span 18 MHz

Sweep 2.92 ms (BE1 pts)
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FCC section 15.247(d), Band edge emissions

Test procedure:

558074 D01 DTS Meas Guidance v01

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.5.13 The highest band edge emission at low carrier frequency, 10 MHz BW, QPSK modulation, Antenna 2

% Agilent R
Mkrl 5.731 588 GHz
Ref 30 dBm Atten 10 dB 11.796 dBm
#Hvg
Log 1
1@ k4
dB/ )
Offst ]
32.4 | [I| T T | ] T ||
dB M I
f
il | .
PAvg
168
HL $§2
Center 5.736 508 GHz B Span 15 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 4.4 ms (61 pts)
RMS Results Fraq 0ffset  Ref B dBc Lower ggn dBc UPPer gBn
Carrier Power 5559 MHz  108.8 kHz -49.41 -25.88 -45.48 -22.94
22,54 dBm /  5.650 MHz  1@8.8 kHz -43.24 -28.80 -43.87 -20.53
18.088 Mz  5-758 MHz  188.8 kHz -48.69 -2E.15 -44.54 -22.08
5.856 MHz  1B8.0 kHz -42.48 -19.86 -30.38 -16.84
5,956 MHz  188.0 kHz -41.89 -18.55 -41.90 -19.26

Plot 7.5.14 The highest band edge emission at low carrier frequency, 10 MHz BW, 64QAM modulation, Antenna 2

45 Agilent

Ref 38 dBm Atten 18 dB

¢ R

Mkrl 5.726 975 GHz

11.567 dBm

#Fug

Loy 1
1@ heJ

dB/ |
Offst I

32.4 A T
dB

i)

PRva
168

WL 52

Center 5.730 500 GHz

B Span 15 MHz

#Res EW 108 kHz VYEH 1 MHz Sweep 4.4 ms (GO1 pts)
RMS Results Freq 0ffset  Ref BW dBc Lawer gy dBe UPPer ggn

Carrier Power  G.ECA MHz  1@8.0 kHz -45.89
23.18 dBm 4  5.65M MHz  1AA.A kHz -47.83
5.750 MHz  180.8 kHz -46.53
18.8089 MHz E.856 MHz  1B6.8 kHz -44.36
5.956 MHz  188.8 kHz -43.59

-21.91 -49.61 -25.83
-24.B5 -44.48 -21.28
-23.35 -47.88 -23.98
-21.18 -47.87 -24.649
-28.41 -43.28 -208.681
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Test specification: FCC section 15.247(d), Band edge emissions

Test procedure: 558074 D01 DTS Meas Guidance vO01

Test mode: Compliance —

Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1006 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:

Plot 7.5.15 The highest band edge emission at high carrier frequency, 10 MHz BW, QPSK modulation, Antenna 2

% Agilent R

Mkrl 5.544 825 GHz
Ref 30 dBm Atten 10 dB 10.413 dBm
#Hvg
Log
18

§§fgt i
& ol T i
i Fpon

==t

PAvg
168
H1 52
Center 5.544 889 GHz B Span 15 MHz
#Res BH 188 kHz YBH 1 MHz Sweep 4.4 ms (61 pts)
RHS Results rroq 0ffcet  Ref Bl dBe Lower gop dBe UpPer ypp
Carrier Power  B.B50 MHz  108.8 kHz -39.17 -18.22 -42.30 -21.35
20,95 dBm /  B.150 MHz  1@8.8 kHz -44.32 -23.36 -41.57 -20.52
15.0886 Mz  B-258 MHz  18A.8 kHz -43.98 -23.82 -44.55 -23.59
£.356 MHz  1BB.0 kHz -41.85 -20.98 -44.78 -23.74
6.458 MHz  188.0 kHz -41.94 -28.89 -43.45 -22.58

Plot 7.5.16 The highest band edge emission at high carrier frequency, 10 MHz BW, 64QAM modulation, Antenna 2

% Agilent O R
Mkrl 5.844 858 GHz
Ref 38 dBm Atten 10 dB 18.642 dBm
#Fug |
Log i
1@ ©
dB/ "
s / gt
. T T 1 T T
3B 1) T T AL | |
; iy
S 1 B 1 L
PRva
168
HL 52
Center 5.544 @09 GHz B Span 15 MHz
#Res EW 108 kHz VYEH 1 MHz Sweep 4.4 ms (GO1 pts)
RMS Results Freq 0ffcet  Ref B dBc Lo%er dem diic UPPer dip
Carrier Power  B.B50 MHz  1B8.0 kHz -4B.70 ~26.83 -48.48 ~10.64
20.76 cBm /  B.158 MHz  1BB.8 kHz -38.99 -18.23 -45.14 -24.38
166688 MHz 6250 MHz  1BE.B kHz -37.35 ~16.59 -43.05 -22.38
£.350 MHz  1GB.0 kHz -46.89 -19.33 -44.17 -23.41
£.458 MHz  18A.8 kHz -46.58 -25.81 -41.83 -21.87
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HERMON LABORATORIES

Test specification: Section 15.247(e), Peak power density
Test procedure: ANSI C63.10-2009 section 6.11.2.4
Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC
Remarks:
7.6  Peak spectral power density
7.6.1 General
This test was performed to measure the peak spectral power density at the transmitter RF antenna connector.
Specification test limits are given in Table 7.6.1.
Table 7.6.1 Peak spectral power density limits
Assigned frequency range, Measurement bandwidth, Peak spectral power density,
MHz kHz dBm
5725-5850 3.0 8.0
7.6.2 Test procedure
7.6.2.1 The EUT was set up as shown in Figure 7.6.1, energized and its proper operation was checked.
7.6.2.2 The EUT was adjusted to produce maximum available to end user RF output power.
7.6.2.3 The peak power spectral density was measured using a sample detector and power averaging mode with
resolution bandwidth set to 3 kHz, video bandwidth wider than resolution bandwidth to find the highest level across
the 100 sweeps of averaging.
7.6.2.4 The test results are provided in Table 7.6.2 and the associated plots.

Figure 7.6.1 Peak spectral power density test setup

Spectrum

EUT »> Coupler analyzer

Attenuator

A 4

Synchronization

Power
meter
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Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Table 7.6.2 Peak spectral power density test results

ASSIGNED FREQUENCY RANGE:

5725-5850 MHz

MODULATING SIGNAL: PRBS
TRANSMITTER OUTPUT POWER SETTINGS: Maximum
DETECTOR USED: AVR
RESOLUTION BANDWIDTH: 3 kHz
VIDEO BANDWIDTH: 10 kHz
CHANNEL BANDWIDTH 5 MHz
Carrier frequency, Peak power density at Total peak power density*, Limit, Margin*, verdict
MHz antenna 1, dBm/3 kHz dBm/3 kHz dBm/3 kHz dB
QPSK
5728.0 -1.61 1.39 8 -6.61 Pass
5787.5 -1.58 1.42 8 -6.58 Pass
5846.0 -0.03 2.97 8 -5.03 Pass
64 QAM
5728.0 -0.44 2.56 8 -5.44 Pass
5787.5 -0.31 2.69 8 -5.31 Pass
5846.0 -0.42 2.58 8 -5.42 Pass
CHANNEL BANDWIDTH 10 MHz
Carrier frequency, Peak power density at Total peak power density*, Limit, Margin*, Verdict
MHz antenna 1, dBm/3 kHz dBm/3 kHz dBm/3 kHz dB
QPSK
5730.5 -2.81 0.19 8 -7.81 Pass
5787.5 -3.08 -0.08 8 -8.08 Pass
5844.0 -4.09 -1.09 8 -9.09 Pass
64 QAM
5730.5 -2.56 0.44 8 -7.56 Pass
5787.5 -3.00 0.00 8 -8.00 Pass
5844.0 -4.13 -1.13 8 -9.13 Pass
*-Total peak power density = peak power density at antenna 1 + 10log (N), where N=2
** - Margin, dB = Total peak power density — specification limit.
Reference numbers of test equipment used
[ HL3301 | HL3302 | HL3442 | HL3781 | HL3868 | HL3903 | HL4355 |

Full description is given in Appendix A.
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Test procedure:

ANSI C63.10-2009 section 6.11.2.4
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Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.6.1 Peak spectral power density at low frequency within 6 dB band

Date: 12.SEP.2012 11:13:30

Emission Bandwidth 5 MHz
Modulation QPSK
Spectrum u%:
Ref Level 10.00 dBm  Offset 32.40 dB @ RBW 3 kHz
Att Dde  SWT 1.3ms @ VBW 10kHz Mode FFT
Count 1004100 GAT!IFP
@ 1Rm AvgPwr
m1[1] -1.61 dBm)
w 5.72855040 GHz
0 dBrm 1
-10 dBm—1
1 ] || T ‘||| |||\|‘|w|w||w I T
m
70 dBm
80 dBm
GF 5.728 GHz 4001 pts Span 6.0 MHz
il Measuring...  [UERERERD i 1%ane

Plot 7.6.2 Peak spectral power density at low frequency within 6 dB band

Emission Bandwidth

5 MHz

Modulation

64QAM

Spectrum

=)

Ref Level 10.00 dBm Offset 32,40 dB @ RBW 3 kHz
Att ode  SWT 1.3ms @ VYBW 10 kHz
Count 100/100 GAT:IFR

Mode FFT

@ 1Rm AugPwr

0 dém

-0.44 dBm|
5.72677630 GHz

-10 dBm—j

T T

T

-80 dBm

CF 5.728 GHz

4001 pts

Span 6.0 MHz

Il

Measuring...

Date: 12.SEP.2012 11:15:36
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Section 15.247(e), Peak power density
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ANSI C63.10-2009 section 6.11.2.4

Test mode: Compliance —
Date(s): 9/12/2012 Verdict: PASS
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Plot 7.6.3 Peak spectral power density at low frequency within 6 dB band
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Plot 7.6.4 Peak spectral power density at low frequency within 6 dB band
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Plot 7.6.5 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.6.6 Peak spectral power density at | mid frequency within 6 dB band
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ANSI C63.10-2009 section 6.11.2.4

Test mode:

Compliance
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Verdict:

PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.6.7 Peak spectral power density at mid frequency within 6 dB band
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Plot 7.6.8 Peak spectral power density at mid frequency within 6 dB band
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ANSI C63.10-2009 section 6.11.2.4
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Verdict: PASS

Temperature: 24 °C

Air Pressure: 1008 hPa

Relative Humidity: 48 %

| Power Supply: 48 VDC

Remarks:

Plot 7.6.9 Peak spectral power density at high frequency within 6 dB band
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Plot 7.6.10 Peak spectral power density at high frequency within 6 dB band
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Date(s): 9/12/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1008 hPa Relative Humidity: 48 % | Power Supply: 48 VDC

Remarks:

Plot 7.6.11 Peak spectral power density at high frequency within 6 dB band
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Plot 7.6.12 Peak spectral power density at high frequency within 6 dB band
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Test specification: Section 15.207(a), Conducted emission

Test procedure: ANSI| C63.4, Section 13.1.3

Test mode: Compliance —

Date(s): 9/19/2012 - 9/23/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks:

7.7 Conducted emissions

7.7.1 General

This test was performed to measure common mode conducted emissions at the power port. Specification test limits
are given in Table 7.7.1.

Table 7.7.1 Limits for conducted emissions

Frequency, Class B limit, dB(uV)
MHz QP AVRG
0.15-0.5 66 - 56* 56 - 46*
0.5-5.0 56 46
5.0-30 60 50

* The limit decreases linearly with the logarithm of frequency.

7.7.2  Test procedure
7.7.2.1 The EUT was set up as shown in Figure 7.7.1 and associated photographs, energized and the performance check
was conducted.

7.7.2.2 The measurements were performed at power terminals with the LISN, connected to a spectrum analyzer in the
frequency range referred to in Table 7.7.2. Unused coaxial connector of the LISN was terminated with 50 Ohm.
Quasi-peak and average detectors were used throughout the testing.

7.7.2.3 The position of the device cables was varied to determine maximum emission level.
7.7.2.4 The worst test results (the lowest margins) were recorded in Table 7.7.2 and shown in the associated plots.

Figure 7.7.1 Setup for conducted emission measurements, table-top equipment

Shielded room

EUT was placed 40 cm from the nearest
conductive reference plane (wall)

EMI receiver
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80 cm Ty
( Wooden table
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Test specification:

Section 15.207(a), Conducted emission

Test procedure:

ANSI C63.4, Section 13.1.3

Test mode:

Compliance

Date(s): 9/19/2012 - 9/23/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 120 VAC
Remarks:
Table 7.7.2 Conducted emission test results
LINE: AC mains
EUT OPERATING MODE: Transmit
EUT SET UP: TABLE-TOP with POE
TEST SITE: SHIELDED ROOM

DETECTORS USED:
FREQUENCY RANGE:

PEAK / QUASI-PEAK / AVERAGE
150 kHz - 30 MHz

RESOLUTION BANDWIDTH: 9 kHz
Quasi-peak Average
Frequency I?ea_k Measured . . Measured A . . .
’ | emission, P Limit, | Margin, e Limit, | Margin, | LinelD Verdict
MHz dB(uV) emission, dB (V) dB* emission, dB(uV) dB*
M dB(uV) H dB(uVv) a
0.182340 59.11 57.46 64.42 -6.96 38.66 54.42 -15.76
0.192305 58.89 57.75 63.95 -6.20 42.53 53.95 -11.42
0.242930 50.37 49.34 62.00 -12.66 36.12 52.00 -15.88 L1 Pass
0.320680 44.26 43.37 59.72 -16.35 27.77 49.72 -21.95
22.642505 50.81 47.99 60.00 -12.01 40.70 50.00 -9.30
23.405728 52.91 50.95 60.00 -9.05 44.38 50.00 -5.62
0.246690 48.43 45.97 61.89 -15.92 32.33 51.89 -19.56
0.321645 42.58 41.79 59.70 -17.91 28.61 49.70 -21.09
0.384595 39.41 37.86 58.20 -20.34 28.74 48.20 -19.46 L2 Pass
22.944445 51.98 49.41 60.00 -10.59 42.10 50.00 -7.90
23.189945 51.27 48.17 60.00 -11.83 41.51 50.00 -8.49
23.695568 52.69 49.97 60.00 -10.03 41.82 50.00 -8.18
*- Margin = Measured emission - specification limit.
Reference numbers of test equipment used
[ HL0163 | HLO787 | HL1425 | HL1553 | HL3612 |

Full description is given in Appendix A.
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Test mode:

Compliance

Verdict: PASS

Date(s):
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Temperature: 24 °C

Air Pressure: 1009 hPa

Relative Humidity: 39 % | Power Supply: 120 VAC

Remarks:

Plot 7.7.1 Conducted emission measurements
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Test specification:

FCC section 15.203, Antenna requirement

Test procedure:

Visual inspection

Test mode: Compliance L
Date(s): 9/20/2012 Verdict: PASS
Temperature: 24 °C Air Pressure: 1009 hPa Relative Humidity: 39 % | Power Supply: 48 VDC

Remarks:

7.8 Antennarequirements

The EUT was verified for compliance with antenna requirements. A transmitter shall be designed to ensure that no
antenna other than that furnished by the responsible party will be used with the device. It may be either
permanently attached or employs a unique antenna connector for every antenna proposed for use with the EUT.
This requirement does not apply to professionally installed transmitters.
The rationale for compliance with the above requirements was either visual inspection results or supplier
declaration. The summary of results is provided in Table 7.8.1.

Table 7.8.1 Antenna requirements

Requirement Rationale Verdict
The transmitter antenna is permanently attached NA
The transmitter employs a unique antenna connector Visual inspection Comply
The transmitter requires professional installation NA
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8 APPENDIX A Test equipment and ancillaries used for tests
HL Description Manufacturer Model Ser. No. Last Cal./ | Due Cal./
No Check Check
0163 | LISN FCC/VDE/50 Ohm/50 uH + 5 Ohm, Electro-Metrics | ANS 25/2 1314 01-Jul-12 01-Jul-13
MIL-STD-461E, CISPR 16-1
0446 | Antenna, Loop, Active, 10 kHz - 30 MHz EMCO 6502 2857 03-Jul-12 03-Jul-13
0521 | EMI Receiver (Spectrum Analyzer) with Hewlett 8546A 3617A 24-Sep-12 | 24-Sep-13
REF filter section 9 kHz-6.5 GHz Packard 00319,
3448A002
53
0604 | Antenna BiconiLog Log-Periodic/T Bow- EMCO 3141 9611-1011 | 20-May-12 | 20-May-14
TIE, 26 - 2000 MHz
0768 | Antenna Standard Gain Horn, Quinstar QWH- 110 03-Feb-12 | 03-Feb-15
18-26.5 GHz, WR-42, 25 dB gain Technology 4200-BA
0769 | Antenna Standard Gain Horn, Quinstar QWH- 112 03-Feb-12 | 03-Feb-15
26.5-40 GHz, WR28, 25 dB gain Technology 2800-BA
0787 | Transient Limiter 9 kHz-200 MHz Hewlett 11947A 3107A018 18-Oct-12 18-Oct-13
Packard 77
1425 | EMI Receiver, 9 kHz - 2.9 GHz, System: Agilent 8542E 3710A002 26-Aug-12 | 26-Aug-13
HL1426, HL1427 Technologies 22,
3705A002
04
1553 | Cable RF, 3.5 m, N/N-type Alpha Wire RG-214 1553 01-Jan-12 | 01-Jan-13
2432 | Antenna, Double-Ridged Waveguide Horn | EMC Test 3115 00027177 25-Nov-11 | 25-Nov-12
1-18 GHz Systems
2780 | EMC analyzer, 100 Hz to 26.5 GHz Agilent E7405A MY451024 | 09-Jul-12 09-Jul-13
Technologies 62
2883 | Cable, 18 GHz N-type, M-F, 3 m Bird Electronic | TC- 211539 04-Dec-11 | 04-Dec-12
Corp. MNFN-3.0 | 003
3301 | Power Meter, P-series, 50 MHz to 40 GHz | Agilent N1911A MY451010 | 14-Dec-11 14-Dec-12
Technologies 57
3302 | Power sensor, P-Series, 50 MHz to Agilent N1922A MY452405 | 14-Dec-11 14-Dec-12
40 GHz, -35/30 to 20 dBm Technologies 86
3347 | High Pass Filter, 50 Ohm, Mini-Circuits VHF- NA 02-Oct-11 02-Oct-13
6000 to 11500 MHz. 5500+
3390 | Microwave Cable Assembly, 26.5 GHz, Suhner 104EA 3390 07-Feb-12 | 07-Feb-13
1.0 m, N type/N type Sucoflex
3442 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 07-Mar-12 | 07-Mar-13
20 dB, DC to 18 GHz S20W5+
3473 | Cable, Coax, Microwave, DC-18 GHz, Gore GORE 1003478 09-May-12 | 09-May-13
SMA-SMA, 0.6 m 65474
3533 | Amplifier, low noise, 6 to 18 GHz Quinstar QLJ- 111590010 | 25-Dec-11 | 25-Dec-12
Technology 06184040 | 01
-JO
3535 | Amplifier, low noise, 18 to 40 GHz Quinstar QLJ- 111590030 | 10-Jul-12 10-Jul-13
Technology 18404537 | 01
-JO
3612 | Cable RF, 17.5 m, N type-N type Teldor RG-214/U | NA 01-Dec-11 | 01-Dec-12
3781 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 19-Dec-11 19-Dec-12
10 dB, DC to 18 GHz S10W5+
3786 | Precision Fixed Attenuator, 50 Ohm, 5 W, | Mini-Circuits BW- NA 19-Dec-11 19-Dec-12
10 dB, DC to 18 GHz S10W5+
3818 | PSA Series Spectrum Analyzer, Agilent E4446A MY482502 | 16-Feb-12 | 16-Feb-13
3 Hz- 44 GHz Technologies 88
3868 | Directional coupler, 2 GHz to 8 GHz, Narda 4203-10 06978 13-Dec-10 | 13-Dec-12
10 dB, SMA Female
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HL Description Manufacturer Model Ser. No. Last Cal./ | Due Cal./
No Check Check
3901 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1225/2A 08-Feb-12 | 08-Feb-13
3.5 m, SMA/SMA X 102A

3903 | Microwave Cable Assembly, 40.0 GHz, Huber-Suhner SUCOFLE | 1226/2A 08-Feb-12 | 08-Feb-13
1.5 m, SMA/SMA X 102A

4342 | High Pass Filter, 50 Ohm, RLC F-5738A 8425 25-Mar-12 | 25-Mar-13
10.6 to 26.5 GHz,SMA-M / SMA-FM Electronics

4355 | Signal and Spectrum Analyzer, Rohde & FSV7 191000086 | 08-Mar-12 | 08-Mar-13
9 kHz to 7 GHz, with Preamplifier 20 dB Schwarz 881

4366 | Directional coupler, 1 GHz to 18 GHz, Tiger Micro- TGD- O01e- 17-Apr-12 17-Apr-14
10 dB, SMA Female Electronics A1101-10 | JSDES805-

Institute 007
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9 APPENDIX B Measurement uncertainties

Expanded uncertainty at 95% confidence in Hermon Labs EMC measurements

Test description Expanded uncertainty
Conducted carrier power at RF antenna connector Below 12.4 GHz: + 1.7 dB
12.4 GHz to 40 GHz: + 2.3 dB
Conducted emissions at RF antenna connector 9 kHz to 2.9 GHz: + 2.6 dB

2.9 GHzt0 6.46 GHz: £ 3.5dB

6.46 GHz to 13.2 GHz: £+ 4.3 dB
13.2 GHz t0 22.0 GHz: £ 5.0 dB
22.0 GHz to 26.8 GHz: £ 5.5 dB
26.8 GHz to 40.0 GHz: + 4.8 dB

Occupied bandwidth +8.0%
Duty cycle, timing (Tx ON / OFF) and average factor measurements | +1.0 %
Conducted emissions with LISN 9 kHz to 150 kHz: £ 3.9 dB

150 kHz to 30 MHz: + 3.8 dB

Radiated emissions at 3 m measuring distance
Horizontal polarization Biconilog antenna: £ 5.3 dB

Biconical antenna: £ 5.0 dB

Log periodic antenna: + 5.3 dB

Double ridged horn antenna: + 5.3 dB

Biconilog antenna: + 6.0 dB

Biconical antenna: + 5.7 dB

Log periodic antenna: + 6.0 dB

Double ridged horn antenna: + 6.0 dB

Vertical polarization

Hermon Laboratories is accredited by A2LA for calibration according to present requirements of ISO/IEC 17025 and NCSL
Z540-1. The accreditation is granted to perform calibration of parameters that are listed in the Scope of Hermon Laboratories
Accreditation.

Hermon Laboratories calibrates its reference and transfer standards by calibration laboratories accredited to ISO/IEC 17025
by a mutually recognized Accreditation Body or by a recognized national metrology institute. All reference and transfer
standards used in the calibration system are traceable to national or international standards.

In-house calibration of all test and measurement equipment is performed on a regular basis according to Hermon
Laboratories calibration procedures, manufacturer calibration/verification procedures or procedures defined in the relevant
standards. The Hermon Laboratories test and measurement equipment is calibrated within the tolerances specified by the
manufacturers and/or by the relevant standards.
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10 APPENDIX C Test laboratory description

Tests were performed at Hermon Laboratories Ltd., which is a fully independent, private, EMC, safety, environmental and
telecommunication testing facility.

Hermon Laboratories is listed by the Federal Communications Commission (USA) for all parts of Code of Federal
Regulations 47 (CFR 47), Registration Numbers 90624 for OATS and 90623 for the anechoic chamber; by Industry Canada
for electromagnetic emissions (file numbers IC 2186A-1 for OATS, IC 2186A-2 for anechoic chamber, IC 2186A-3 for full-
anechoic chamber for RE measurements above 1 GHz), certified by VCCI, Japan (the registration numbers are R-808 for
OATS, R-1082 for anechoic chamber, G-27 for full-anechoic chamber for RE measurements above 1 GHz, C-845 for
conducted emissions site, T-1606 for conducted emissions at telecommunication ports), has a status of a Telefication -
Listed Testing Laboratory, Certificate No. L138/00. The laboratory is accredited by American Association for Laboratory
Accreditation (USA) according to ISO/IEC 17025 for electromagnetic compatibility, product safety, telecommunications
testing and environmental simulation (for exact scope please refer to Certificate No. 839.01). The FCC Designation Number
is US1003.

Address: P.O. Box 23, Binyamina 30500, Israel.
Telephone: +972 4628 8001

Fax: +972 4628 8277

e-mail: mail@hermonlabs.com

website: www.hermonlabs.com

Person for contact: Mr. Alex Usoskin, CEO.

11 APPENDIX D Specification references

FCC 47CFR part 15: 2011 Radio Frequency Devices

558074 D01 DTS Meas FCC Guidance for Performing Compliance Measurements on Digital Transmission
Guidance v01, 1/18/2012 Systems (DTS) Operating Under §15.247

ANSI C63.2: 1996 American National Standard for Instrumentation-Electromagnetic Noise and Field

Strength, 10 kHz to 40 GHz-Specifications

ANSI C63.4: 2003 American National Standard for Methods of Measurement of Radio-Noise Emissions
from Low-Voltage Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10: 2009 American National Standard for Testing Unlicensed Wireless Devices
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12 APPENDIX E Test equipment correction factors

Correction factor
Line impedance stabilization network
Model ANS-25/2, Electro-Metrics, HL 0163

Frequency, kHz Correction factor, dB
10 4.9
15 2.86
20 1.83
25 1.25
30 0.91
35 0.69
40 0.53
50 0.35
60 0.25
70 0.18
80 0.14
90 0.11
100 0.09
125 0.06
150 0.04

The correction factor in dB is to be added to meter readings of an interference analyzer
or a spectrum analyzer.
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Antenna factor
Active loop antenna
Model 6502, S/N 2857, HL 0446

Frequency, Magnetic antenna factor, Electric antenna factor,
MHz dB dB
0.009 -32.8 18.7
0.010 -33.8 17.7
0.020 -38.3 13.2
0.050 -41.1 10.4
0.075 -41.3 10.2
0.100 -41.6 9.9
0.150 -41.7 9.8
0.250 -41.6 9.9
0.500 -41.8 9.8
0.750 -41.9 9.7
1.000 -41.4 10.1
2.000 -41.5 10.0
3.000 -41.4 10.2
4.000 -41.4 10.1
5.000 -41.5 10.1
10.000 -41.9 9.6
15.000 -41.9 9.6
20.000 -42.2 9.3
25.000 -42.8 8.7
30.000 -44.0 7.5
Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field intensity in
dB(uVv/m).
Antenna factor
Standard gain horn antenna
Quinstar Technology
Model QWH
Ser.No.112, HL 0768, HL 0769
Frequency min, Frequency max, Antenna factor,
GHz GHz dB(1/m)
18.000 26.500 32.01
26.500 40.000 35.48
40.000 60.000 39.03
60.000 90.000 42.55
90.000 140.000 46.23
140.000 220.000 50.11

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor
Biconilog antenna EMCO Model 3141
Ser.No.1011, HL 0604

Frequency, | Antenna factor, Frequency, Antenna factor, Frequency, Antenna factor,
MHz dB(1/m) MHz dB(1/m) MHz dB(1/m)
26 7.8 580 20.6 1320 27.8
28 7.8 600 21.3 1340 28.3
30 7.8 620 21.5 1360 28.2
40 7.2 640 21.2 1380 27.9
60 71 660 21.4 1400 27.9
70 8.5 680 21.9 1420 27.9
80 9.4 700 22.2 1440 27.8
90 9.8 720 22.2 1460 27.8
100 9.7 740 22.1 1480 28.0
110 9.3 760 22.3 1500 28.5
120 8.8 780 22.6 1520 28.9
130 8.7 800 22.7 1540 29.6
140 9.2 820 22.9 1560 29.8
150 9.8 840 23.1 1580 29.6
160 10.2 860 23.4 1600 29.5
170 10.4 880 23.8 1620 29.3
180 10.4 900 241 1640 29.2
190 10.3 920 241 1660 29.4
200 10.6 940 24.0 1680 29.6
220 11.6 960 241 1700 29.8
240 12.4 980 24.5 1720 30.3
260 12.8 1000 24.9 1740 30.8
280 13.7 1020 25.0 1760 31.1
300 14.7 1040 25.2 1780 31.0
320 15.2 1060 25.4 1800 30.9
340 15.4 1080 25.6 1820 30.7
360 16.1 1100 25.7 1840 30.6
380 16.4 1120 26.0 1860 30.6
400 16.6 1140 26.4 1880 30.6
420 16.7 1160 27.0 1900 30.6
440 17.0 1180 27.0 1920 30.7
460 17.7 1200 26.7 1940 30.9
480 18.1 1220 26.5 1960 31.2
500 18.5 1240 26.5 1980 31.6
520 19.1 1260 26.5 2000 32.0
540 19.5 1280 26.6
560 19.8 1300 27.0

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(uV) to convert it into field strength in dB(uV/m).
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Antenna factor

Report ID: RUGRAD_FCC.23642.docx

Double-ridged guide horn antenna
Model 3115, serial number: 00027177, HL 2432

Date of Issue: 30-Oct-12

Frequency, Antenna factor.
MHz dB(1/m)
1000.0 247
1500.0 25.7
2000.0 27.8
2500.0 28.9
3000.0 30.7
3500.0 31.8
4000.0 33.0
4500.0 32.8
5000.0 34.2
5500.0 34.9
6000.0 35.2
6500.0 354
7000.0 36.3
7500.0 37.3
8000.0 37.5
8500.0 38.0
9000.0 38.3
9500.0 38.3
10000.0 38.7
10500.0 38.7
11000.0 38.9
11500.0 39.5
12000.0 39.5
12500.0 394
13000.0 40.5
13500.0 40.8
14000.0 415
14500.0 41.3
15000.0 40.2
15500.0 38.7
16000.0 38.5
16500.0 39.8
17000.0 41.9
17500.0 45.8
18000.0 49.1

Antenna factor in dB(1/m) is to be added to receiver meter reading in dB(1V) to convert it into field strength in dB(uV/m).
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Cable loss
RF cable 3.5 m, Alpha Wire, model RG-214, S/N 149, HL 1553
No. Frequency, Cable loss, Measurement uncertainty,
MHz dB dB

1 1 0.01

2 10 0.07

3 30 0.12

4 50 0.22

5 100 0.26

6 200 0.40

7 300 0.52

8 400 0.60 +0.05
9 500 0.70

10 600 0.77

11 700 0.84

12 800 1.00

13 900 1.00

14 1000 1.05

15 2000 1.70
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Cable loss
Cable coaxial, Bird, 18 GHz, N-type, M-F, model TC-MNFN-3.0, S/N 211539 003
HL 2883
Frequency, Cable loss, Frequency, Cable loss, Frequency, | Cable loss,

MHz dB MHz dB MHz dB

10 0.06 5750 1.70 12000 2.46

30 0.12 6000 1.75 12250 2.48
100 0.21 6250 1.80 12500 2.52
250 0.34 6500 1.81 12750 2.50
500 0.47 6750 1.86 13000 2.54
750 0.59 7000 1.86 13250 2.48
1000 0.67 7250 1.92 13500 2.63
1250 0.76 7500 1.96 13750 2.65
1500 0.84 7750 1.98 14000 2.72
1750 0.92 8000 2.02 14250 2.67
2000 0.98 8250 2.03 14500 2.70
2250 1.05 8500 2.05 14750 2.72
2500 1.12 8750 2.11 15000 2.79
2750 1.17 9000 217 15250 2.80
3000 1.22 9250 217 15500 2.83
3250 1.27 9500 2.20 15750 2.75
3500 1.33 9750 2.19 16000 2.82
3750 1.38 10000 2.22 16250 2.85
4000 1.42 10250 2.25 16500 2.90
4250 1.46 10500 2.30 16750 2.89
4500 1.51 10750 2.28 17000 2.88
4750 1.54 11000 2.32 17250 2.85
5000 1.59 11250 2.34 17500 2.96
5250 1.62 11500 2.39 17750 3.04
5500 1.65 11750 2.42 18000 3.04
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Cable loss
Cable coaxial, Microwave Cable Assembly, 104EA, 18 GHz, 1.0 m
Suhner Sucoflex, HL 3390

Frequency, (I:c?sbsle Frequency, (llc?sbsle Frequency, Cable Frequency, Cable
MHz dB ! MHz dB ! MHz loss, dB MHz loss, dB
10 0.03 4800 0.55 9800 0.89 14900 1.07
30 0.04 4900 0.56 9900 0.89 15000 1.07
50 0.05 5000 0.57 10000 0.86 15100 1.08
100 0.07 5100 0.58 10100 0.86 15200 1.07
200 0.10 5200 0.58 10200 0.88 15300 1.09
300 0.12 5300 0.59 10300 0.92 15400 1.10
400 0.14 5400 0.59 10400 0.94 15500 1.10
500 0.16 5500 0.60 10500 0.96 15600 1.12
600 0.17 5600 0.61 10600 0.93 15700 1.15
700 0.18 5700 0.61 10700 0.89 15800 1.15
800 0.20 5800 0.63 10800 0.89 15900 1.17
900 0.21 5900 0.63 10900 0.88 16000 1.14
1000 0.23 6000 0.64 11000 0.92 16100 1.14
1100 0.24 6100 0.64 11100 0.91 16200 1.15
1200 0.25 6200 0.64 11200 0.89 16300 1.14
1300 0.27 6300 0.65 11300 0.88 16400 1.13
1400 0.28 6400 0.65 11400 0.88 16500 1.13
1500 0.28 6500 0.66 11500 0.90 16600 1.13
1600 0.30 6600 0.67 11600 0.94 16700 1.14
1700 0.31 6700 0.67 11700 0.96 16800 1.14
1800 0.32 6800 0.67 11800 0.92 16900 1.14
1900 0.33 6900 0.68 11900 0.92 17000 1.14
2000 0.34 7000 0.67 12000 0.91 17100 1.15
2100 0.35 7100 0.68 12100 0.92 17200 1.14
2200 0.35 7200 0.69 12200 0.95 17300 1.15
2300 0.36 7300 0.69 12300 0.98 17400 1.15
2400 0.37 7400 0.68 12400 0.96 17500 1.16
2500 0.39 7500 0.69 12500 0.99 17600 1.16
2600 0.40 7600 0.70 12600 0.96 17700 1.16
2700 0.41 7700 0.71 12700 0.93 17800 1.19
2800 0.42 7800 0.72 12800 0.94 17900 1.21
2900 0.42 7900 0.72 12900 0.98 18000 1.25
3000 0.43 8000 0.72 13000 0.99
3100 0.44 8100 0.73 13100 0.99
3200 0.45 8200 0.74 13200 0.99
3300 0.46 8300 0.75 13300 0.99
3400 0.46 8400 0.74 13400 1.00
3500 0.47 8500 0.73 13500 1.02
3600 0.47 8600 0.73 13600 1.05
3700 0.47 8700 0.75 13700 1.03
3800 0.49 8800 0.77 13800 1.02
3900 0.49 8900 0.77 13900 1.03
4000 0.50 9000 0.77 14000 1.03
4100 0.51 9100 0.77 14100 1.05
4200 0.52 9200 0.78 14200 1.05
4300 0.52 9300 0.80 14300 1.04
4400 0.53 9400 0.82 14400 1.03
4500 0.53 9500 0.82 14600 1.06
4600 0.54 9600 0.83 14700 1.07
4700 0.56 9700 0.89 14800 1.08
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Cable loss
Cable coaxial, Microwave, SMA-SMA, 18 GHz, 0.6 m
Gore, HL 3473

Frequency, (I:j:;e Frequency, Cable Frequency, Cable Frequency, Cable

MHz dB ! MHz loss, dB MHz loss, dB MHz loss, dB
10 0.01 5000 0.48 10200 0.72 15500 0.85
30 0.03 5100 0.48 10300 0.70 15600 0.93
50 0.04 5200 0.48 10400 0.75 15700 0.87
100 0.04 5300 0.48 10500 0.68 15800 0.88
200 0.08 5400 0.50 10600 0.77 15900 0.94
300 0.11 5500 0.48 10700 0.80 16000 0.94
400 0.12 5600 0.50 10800 0.77 16100 0.99
500 0.13 5700 0.50 10900 0.85 16200 0.96
600 0.15 5800 0.52 11000 0.83 16300 0.96
700 0.15 5900 0.51 11100 0.79 16400 0.94
800 0.17 6000 0.52 11200 0.82 16500 0.94
900 0.19 6100 0.54 11300 0.79 16600 1.03

1000 0.18 6200 0.53 11400 0.81 16700 1.04

1100 0.20 6300 0.54 11500 0.76 16800 1.07

1200 0.22 6400 0.55 11600 0.78 16900 0.94

1300 0.22 6500 0.56 11700 0.74 17000 1.05

1400 0.23 6600 0.56 11800 0.76 17100 0.96

1500 0.24 6700 0.60 11900 0.79 17200 1.07

1600 0.25 6800 0.55 12000 0.74 17300 0.98

1700 0.25 6900 0.60 12100 0.69 17400 1.16

1800 0.26 7000 0.59 12200 0.69 17500 1.05

1900 0.27 7100 0.60 12300 0.75 17600 1.13

2000 0.29 7200 0.61 12400 0.66 17700 1.05

2100 0.28 7300 0.60 12500 0.76 17800 1.22

2200 0.30 7400 0.57 12600 0.70 17900 1.02

2300 0.30 7500 0.63 12700 0.77 18000 1.04

2400 0.31 7600 0.60 12800 0.69

2500 0.31 7700 0.63 12900 0.79

2600 0.33 7800 0.66 13000 0.81

2700 0.33 7900 0.61 13100 0.83

2800 0.35 8000 0.58 13200 0.80

2900 0.35 8100 0.62 13300 0.82

3000 0.35 8200 0.62 13400 0.90

3100 0.35 8300 0.63 13500 0.85

3200 0.36 8400 0.67 13600 1.04

3300 0.38 8500 0.63 13700 0.93

3400 0.38 8600 0.61 13800 0.91

3500 0.40 8700 0.64 13900 0.89

3600 0.40 8800 0.62 14000 0.96

3700 0.40 8900 0.64 14100 0.88

3800 0.41 9000 0.64 14200 1.01

3900 0.41 9100 0.64 14300 0.99

4000 0.41 9200 0.63 14400 0.83

4100 0.45 9300 0.63 14600 0.88

4200 0.43 9400 0.63 14700 0.91

4300 0.46 9500 0.64 14800 0.91

4400 0.44 9600 0.65 14900 0.88

4500 0.47 9700 0.62 15000 0.89

4600 0.46 9800 0.66 15100 0.91

4700 0.47 9900 0.61 15200 0.88

4800 0.47 10000 0.70 15300 0.94

4900 0.48 10100 0.70 15400 0.91
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Cable coaxial, RG-214/U, N type-N type, 17 m

Teldor, HL 3612

Frequency, MHz Cabl(;eEloss,
01 0.05
05 0.07

1 0.10

3 0.22

5 0.29
10 0.39
30 0.68
50 0.90
100 1.27
150 1.58
200 1.80
250 212
300 236
350 2.60
400 282
450 2.99
500 323
550 3.40
600 3.56
650 371
700 3.90
750 4.04
800 423
850 439
900 455
950 465
1000 279
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 3.5 m, SMA-SMA, S/N 1225/2A
HL 3901
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB

10 0.09 9500 4.29 21000 6.67
100 0.41 10000 4.40 22000 6.92
500 0.93 10500 4.52 23000 7.00
1000 1.33 11000 4.64 24000 7.18
1500 1.63 11500 4.76 25000 7.29
2000 1.90 12000 4.87 26000 7.55
2500 212 12500 4.99 27000 7.70
3000 2.33 13000 5.11 28000 7.88
3500 2.50 13500 5.20 29000 8.02
4000 2.67 14000 5.31 30000 8.15
4500 2.82 14500 5.42 31000 8.35
5000 2.99 15000 5.51 32000 8.40
5500 3.16 15500 5.58 33000 8.62
6000 3.32 16000 5.68 34000 8.73
6500 3.51 16500 5.78 35000 8.78
7000 3.65 17000 5.91 36000 8.94
7500 3.79 17500 5.99 37000 9.21
8000 3.92 18000 6.07 38000 9.37
8500 4.04 19000 6.36 39000 9.45
9000 4.18 20000 6.49 40000 9.52
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Cable loss
Microwave Cable Assembly, Huber-Suhner, 40 GHz, 1.5 m, SMA-SMA, S/N 1226/2A
HL 3903
Frequency, Cable loss, Frequency, Cable loss, Frequency, Cable loss,

MHz dB MHz dB MHz dB
10 -0.02 9500 1.84 21000 2.98
100 0.15 10000 1.86 22000 3.07
500 0.38 10500 1.93 23000 3.13
1000 0.56 11000 1.99 24000 3.21
1500 0.69 11500 2.04 25000 3.26
2000 0.82 12000 2.10 26000 3.48
2500 0.90 12500 2.15 27000 3.44
3000 0.98 13000 2.21 28000 3.53
3500 1.06 13500 2.25 29000 3.59
4000 1.1 14000 2.29 30000 3.66
4500 1.17 14500 2.34 31000 3.70
5000 1.24 15000 2.36 32000 3.79
5500 1.32 15500 2.40 33000 3.88
6000 1.40 16000 2.45 34000 3.94
6500 1.50 16500 2.48 35000 3.91
7000 1.56 17000 2.56 36000 4.05
7500 1.62 17500 2.58 37000 4.22
8000 1.68 18000 2.60 38000 4.25
8500 1.74 19000 2.84 39000 4.27
9000 1.78 20000 2.88 40000 4.33
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13 APPENDIX F

A

AC
A/m
AM
AVRG
cm
dB
dBm
dB(nV)
dB(uV/m)
dB(nA)
DC
EIRP
ERP
EUT
F
GHz
GND
H

HL
Hz

k

kHz
LO

m
MHz
min
mm
ms

us

NA
NB
OATS
Q

PM
PS
ppm
QP
RE
RF
rms
Rx

s

T

Tx

\Y

WB

Abbreviations and acronyms

ampere
alternating current

ampere per meter

amplitude modulation

average (detector)

centimeter

decibel

decibel referred to one milliwatt
decibel referred to one microvolt
decibel referred to one microvolt per meter
decibel referred to one microampere
direct current

equivalent isotropically radiated power
effective radiated power
equipment under test

frequency

gigahertz

ground

height

Hermon laboratories

hertz

kilo

kilohertz

local oscillator

meter

megahertz

minute

millimeter

millisecond

microsecond

not applicable

narrow band

open area test site

Ohm

pulse modulation

power supply

part per million (10'6)
quasi-peak

radiated emission

radio frequency

root mean square

receive

second

temperature

transmit

volt

wideband
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